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FOREWORD

Purpose of the Environmental Studies

The National Environmental Policy Act of 1969 directs that all agencies
of the Federal Government 'include in every report on proposals for legislation
and other major Federal actions significantly affecting the quality of the
hunan environment, a detailed statement . . . on the environmental impact of
the proposed action." The Act deals only with proposed actions. However, in
keeping with the spirit of the Act, the U.S. Army Corps of Engineers has
developed its own policy that requires such repcrts on projects it has completed

and for which continuing operational and maintenance support are required.

In keeping with its policy, on January 15, 1973, the St. Paul District of
the U.S. Army Corps of Engineers contracted with the North Star Research
Institutte to prepare a report assessing the environmental impact of the Corps
of Engineers operations and maintenance activities on the Mississippi River
from the head of navigation in Minneapolis, Minnesota, to Guttenberg, Iowa.
Included also are the Minnesota and St. Crolx Rivers from the heads of naviga-
tion at Shakopee and Stillwater, Minnesota, respectively, to the Mississippi
River., This portion of the Mississippi River basin will be subsequently
termed the "Northern Section'" of the Upper Mississippi River, the "study area",
or "the St. Paul District",

The Corps of Engineers has been active in the Northern Section since the
1820's, when they first removed brush and snags from the river to permit
navigation as far north as Fort Snelling. Later, in the 1870's, further im-
provements were made primarily through construction of wing dams, to deepen
and maintain the channel. Precently, the river in the study arca consists of
a series of pools which were created by the construction of navigation locks
and dams in the 1930's,

B S s et e




The purpose of the environmental impact study is to assess the impacts,
both positive and negative, of the construction and operation and maintenance
of the Corps' nine-foot channel project on the Northern Section. The operations
and maintenance include operations of facilities (locks and dams) and navigation
channel maintenance (dredging and '"snagging'"). Actually, the impacts on the
environment of the Corps' pre-nine-foot-channel operations are also being sought,
but most of the information will concern the impacts of the present navigation

system,

The studies are designed to identify the impacts and to assess their
effects on both the natural and social environment. Such impacts may include
effects of river transportation on the area economy, effects of creation of
the pools on recreational activities and wildlife habitat, effects of dredge
spoil disposal on the natural ecosystem and on recreation, and many others.
As a result of identification and assessment of the impacts, it will be
possible to suggest ways of operating the facilities and maintaining the
navigation and recreation system to amplify the positive and minimize the
negative results of the Corps' activities. The study will provide a
comprehensive basis for the St. Paul District to prepare an environmental
impact statement consistent with the National Environmental Policy Act of 1969
and the policy of the U.S. Army Corps of Engineers.

Scope of Current Report

The present report covers the complete study program, from January 15, 1973,
through November 1973. It was preceded by a Phase II interim report, which was
completed July 1, 1973, The new report contains both historical information,
and information and data collected in the field from activities such as water

quality investigations and sampling of riverbank vegetation.




-3-

Research Approach

Three aspects of the research approach used in the study deserve clarifica-
tion: (1) the benchmark point in time, (2) data collection and analysis of the
natural systems, and (3) data collection and analysis on the socioeconomic

activities.

Benchmark Time Point

In order to analyze the impact of the Corps' nine-foot channel project in
the Northern Section of the Upper Mississippl River, it is necessary to select
a point in time that can serve as a benchmark, This benchmark is the time
activities related to the nine-foot channel were initiated. Because the Lock
and Dam 3 raised the water surface of the St, Croix River and was completed
in 1938, the preconstruction benchmark was taken as 1938. Wingdams were built
and other Corps activities took place prior to 1938. These are discussed as
preproject activities. The pre-project environmental data were obtained from
available reports and from a varietv of other sources cited at the end of

each section.

Analysis of the Natural Systems

The impacts of Corps activity on the natural environment for a given pool
were determined by the individual investigator responsible for that particular
pool. The Northern Section of the Upper Mississippi River was subdivided into
fourteen distinct segments for purposes of study of the natural environment:
Pools 1 through 10, Pool 5A (lying between Pools 5 and 6), the Upper and Lower
St. Anthony Falls (SAF), Pools (a single report covers both pools), the
Minnesota River and the St. Croix River. A segment was assigned to an in-

vestigator on the natural sciences team, as listed on the following page.




Number of
River Pools
and Miles
. Involved Navigation Pools Chief Investigator Qrganization
5 92.4 Upper and Lower SAF Roscoe Colingsworth North Star Reesearch
Pools, Pool 1, Pool Institute, Minneapolis,
2, Minnesota River, Minnesota
St. Croix River
1 18.3 Pool 3 Edward Miller St. Mary's College,
Winona, Minnesota
4 82.6 Pools 4, 5, 5A and Calvin Fremling Winona State College,
6 Winona, Minnesota
2 35.1 Pools 7 and 8 Thomas Claflin University of
Wisconsin, LaCrosse,
Wisconsin
1 31.3 Pool 9 James Eckblad Luther College,
Decorah, lowa
1 32.8 Pool 10 Edward Cawley Loras College,

Dubuque, Iowa

Because different problems arise in different segments of the Mississippi River,

each investigating team used its own judgment in conducting its studies.

However, North Star--in conjunction with the investigators cited above--

developed general guidelines for conducting the field studies, acquiring data,

and presenting the data in a final report.

This required that North Star

develop a format that could be used for all pool reports so that the series

of reports would have maximum use and comparability.

Analysis of Socioeconomic Activities

The soclioeconomic analysis for all pools in the study area was conducted

by a team including Dr. C.W. Rudelius of the University of Minnesota and
Mr. W.L.K. Schwarz of North Star.

The socioeconomic impacts were analyzed by

the same team for all fourteen segments of the Northern Section because sub-

stantial econonomies in data collection were possible with this approach.




The initial data for each pool were collected and then were submitted for
review and updating to the investigator analyzing the natural systems for that
pool. The suggestions of these investigators were incorporated in the socio-

economic portions of each pool report.

Report Objectives

The Corps is required to submit an environmental impact statement for each
pool and tributary in the Northern Section on which they carry out operation
and maintenance activities; thus, as far as is practical, this study was

carried out by pools.

The present report deals only with the St. Croix River from Stillwater,
Minnesota, downstream to its mouth, which is described in detail in subsequent
pages. Other reports in this series deal with the other pools and tributaries
comprising the Northern Section of the Upper Mississippi River. Background
information that applies to two or more pools in the study area appears as a
portion of each appropriate report. This is necessary since the report on
each pool must be capable of being read and understood by readers who are

interested 1in only a single pool.

The overall objectives of this report are to identify and provide an
assessment of the impacts of the Corps of Engineers activities related to the
St. Croix River. Specifically, following this section, the report is in the

format required for the environmental impact statement, and seeks:

1. To identify the environmental, social and economic impacts
of the Corps activities related to the St. Croix River.

2. To identify and, where possible, mecasure the beneficial
contributions and detrimental aspects of these impacts
and draw overall conclusions about the net effects of

Corps activities,




T T

3. To recommend actions and possible alternative methods of

operations that should be taken by the Corps of Engineers,
other public agencies, and private groups tc reduce detrimental
aspects of the project,

4, To identify additional specific research needs to assess the

impacts and increase the net benefits of Corps operations.

The report includes an analysis of natural and socioeconomic systems. The
natural systems include terrestrial and aquatic plant and animal life as well
as the nature of the land and quality of the water. This includes the habitats
¢! rare and endangered species and tracts of special value for environmental

education.

Socioeconomic systems include industrial activities, such as income and
employment generated by barge traffic or activities in operating the locks
and dams; recreational activities, such as fishing, boating, or hunting that

are related to Corps operations; and cultural considerations, which include

archaeological and historical sites.
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1. PROJECT DESCRIPTION

The present Corps of Engineers' project in the St. Croix River consists

of maintenance of a channel of 9-feet minimum depth for commercial navigation
from Prescott upstream to Stillwater. A 3-foot channel is authorized from
Stillwater to Taylor's Falls, but is not actively maintained. Maintenance
consists of dredging and clearing of debris from the river from Stillwater,
Minnesota, downstream to Prescott, Wisconsin (St. Croix River Mile 25.0 to

0.0, see Figure 1). The navigation channel in the St. Croix River is actually
an extension of Pool 3, but for the purposes of this study, it is considered

a separate pool.

$ 20 MILES
1 J

-]
lasaa!

Figure 1. The Mississippl River and Its Major
Tributaries in the Twin Citles Area
(FWPCA, 1966)

[




AUTHORIZATION

Congress authorized the present 9-foot project on the Mississippi River
with the Rivers and Harbors Act of July 30, 1930, as amended by Public Resolu-
tion No. 10, February 24, 1932, and by the Act of August 26, 1937 (see Table 1).
The 9-foot channel was extended up the St. Croix River to Stillwater by the Act

b4

of December 16, 1931. Earlier acts provided for channels of less depth by

means of channel constriction by wing dams and maintenance dredging.

i R g 1 S D

HISTORY

EF—

In 1824, a year after the sternwheeler "Virginia" initiated navigation of
the Mississippi River to Fort Snelling, Congress authorized the Corps of
Engineers to improve navigation by removing snags, wrecks, shoals and sandbars
(Ryder, 1972).

Table 1. Congressional Authorizations Pertinent to
the Corps of Engineers' 9-Foot Navigation
Channel in the St. Croix River (OCE, 1970)

Project Rivers and Congressional
Depth Harbors Acts Work Authorized Documents
9 feet "July 3, 1930, Modify permanent structures House Document
amended by P.R.10 under construction to ac- 290, 71st
commodate 9-ft channel; Congress,
Chief of Engineers granted 2nd Session

discretionary authority to
modify plans as deemed

advisable,
December 16, 1931 Project extended to Still- House Document
water 184, 72nd
Congress, lst
Session
August 26, 1937 9-ft channel from Illinois House Document
River to Minneapolis 137, 2und
Congress, lst
’ Session
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The 3-Foot Channel

The first comprchensive improvement of the Mississippi River for naviga-
tion was authorized by the Rivers and Harbors Act of June 18, 1878, to obtain
a 4.5~foot channel from the mouth of the Missouri River to St. Paul by means
of wing dams and other structures, Concomitantly, a 3-foot channel was
authorized for the St. Croix River from its mouth upstream to Taylor's Falls

(see Table 2).

In the St. Croix only one wing dam was constructed, at ap~

proximately a right angle to the current at St. Mary's Point (Mile 11.8)

sometime between 1878 and 1910.
the main channel at this bend.

presently submc:zged and covered by a sandbar.

Its function was to direct the current toward

This structure may still exist; if so, 1t is

This wing dam and similar

structures werz built of alternate layers of brush bundles and rock (see

Figure - Ne clonsing dams or longitudinal dikes were built in the St. Croix
River.
Table 2. Congressional Authorizations Pertinent to the Corps
of Engineers' Navigation Project on the St. Croix
River Prior to the 9-foot Channel (Secretary of War, 1931)
Project Rivers and Congressional
Depth Harbors Acts Work Authorized Documents
3-foot January 30, 1875 Survey of St. Croix River from None
St. Croix Falls to mouth.
July 18, 1878 Project adopted from mouth to House Document 75,
Tayloxr's Falls. pt 6, 43rd Congress,
2nd Session
January 26, 1880 Construction of dams, jetties, House Document
shore protection; dredging and 40, 46th Congress,
removing obstructions from 2nd Session
Taylor's Falls to Prescott.
March 15, 1906 Maintenance of channel from House Document
Taylor's Falls to mouth. 686, 59th Congress,
1st Session
6~foot January 21, 1927 Project extended to Still- House Document

water for channel 500 feet
wide.

378, 69th Congress,
1st Session
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The 6-Foot Channel

The 6-foot channel in the Mississippi River was authorized by the Rivers
and Harbors Act of 1907, but was not extended up the St. Croilx until the Act
of 1927.

Numeroéus surveys of the Mississippl River have been made by the Corps
since the mid-1860's, several of which have been published as a series of
charts., However, only charts of the 1926 and 1930 surveys of the St. Croix

River, Taylor's Falls to the mouth, are available.

The 9-Foot Channel

As mentioned previously, the 9-foot channel project was authorized in
1930. It became operational in Lake St. Croix in 1938 with the completion of
construction of Lock and Dam 3 and the filling of the pool to design leve .
The current edition (1972) of the Navigation Charts is based on the 1964
aerial survey and presents updated information of the 9-foot channel in a
more compact format than previously, although the arrangement of these charts

is extremely inconvenient.

CORPS OPERATIONS AND MAINTENANCE

Presently the Corps of Engineers' project in the St. Croix River consists
solely of maintenance dredging of the 9-foot navigation channel from Stillwater,
Minnesota downstream to Prescott, Wisconsin (see Figure 3). No locks or dams
are operated by the Corps in the St. Croix River. This segment 1s in an area
of the river which widens naturally into a broad reach known as Lake St. Croix.
Pool elevation is 675 feet above sea level (1912 adjustment) and was obtained
in 1936 by the construction of Lock and Dam 3 near Red Wing, Minnesota, re-

sulting in a 5.5-foot increase above the original lake level (Secretary of War,1932).
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Maintenance dredging is necessary because, during the year, changes in the
ability of the current to keep its suspended sediment load continually in sus-

pension (hydraulic efficiency) results in sediment accumulation. These areas

are dredged by the Corps to remove this hazard to commercial navigation. For !

this purpose, equipment such as the hydraulic dredge "Thompson' is used (see
Figures 4 and 5).

Dredging operations to maintain the nine-foot channel begain in the 1930's

and presently result in an average of 42,000 cubic yards annually, or 1676
cubic yards per river mile (S.P.D.-NCS, 1973, see Table 3 and Figure 6).

Maintenance dredging is necessary mainly at the mouth of the Kinnickinnic

River, and infrequently at Hudson, Wisconsin, and Catfish Bar (see Figure 1

in Appendix A.IV),

e a e s
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Table 3. Annual Volume of Sediment in Cubic Yards,
and Annual Volume/River Mile, Dredged from
St. Croix River from 1930 to the Present
(S.P.D.-NCS, 1972)

Year Volume Year Volume

1930 1955 :
1931 1956 43,603 !
1932 1957 !
1933 1958 41,816 !
1934 60,863 1959 '
1935 1960

1936 40,352 1961 33,176

1937 124,557 1962

1938 1963

1939 1964

1940 103,886 1965

1941 1966 36,725

1942 1967 136,421

1943 1968 338,246

1944 1969

1945 351,831 1970

1946 1971

1947 1972 36,159

1948 86,079

1949 11,167 Since 1934, Av, 41,910 cu.yd.

1950 30,657 Average annual volume per

1951 river mile: 1676 cu. yd/mile

1952

1953

1954 117,051
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Figure 6.
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Annual volume of sedimcent dredged from
the St. Croix River from 1930 to the
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2. ENVIRONMENTAL SETTING
NATURAL SETTING

The Corps of Engineers' 9-foot channel project
located in the lower 25 miles of this river, in the
lake-like reach known as Lake St, Croix (see Figure
level is maintained by Lock and Dam 3, and hence is
Pool 3. However, in this study, the 9-foot channel

is considered separately from Pool 3.

Since this is an on-going project, the present
setting encompasses the existence of the project in

the time span since completion of Lock and Dam 3 in

setting without the project, in this case prior to the 9-foot project, must

be reconstructed from published information.

Ecosystem Subdivisions

The ecosystems of Lake St. Croix may be divided into several reaches and

into various component parts for more detailed description.

Reaches of Lake St. Croix

Two reaches, the Upper and Lower, may be conveniently designated (sec
Figure 7). The Upper Reach incorporates the more intensely urbanized upstream
portion of Lake St. Croix, from Stillwater, Minnesota, downstream to Hudson,
Wisconsin (St. Croix River Mile 25.0 to 16.0). However, two small towns and
numerous homes occur farther downstream along the Minnesota river bluffs to
Afton (Mile 11.0). The Upper Reach is the area of the Lake in which barge

terminals are located and several ecological studies have been conducted.

in the St. Croix River is
broadened, bluff-bordered,
7). The present lake

at the same elevation as

project in Lake St.Croix-

natural environmental
Lake St. Croix; Z.e.,

1938. The enviromnmental
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The more natural-appcaring Lower Reach then is taken from Hudson down-

stream to the mouth of the St. Croix at Prescott, Wisconsin (Mile 16.0 to 0.0).
In the Lower Reach there are no barge terminals and few eccological studies

have been undertaken in the river valley,

Ecosystem Elements

The various ecosystem elements of the Lake St. Croix valley may be divided
into Physical Aspects and Biological Aspects sections, the first of which in-
cludes geologic, climatic, and hydrologic components. The Biological Aspects
section includes floral and faunal components as part of terrestrial and

aquatic ecosystems,

However, it should be remembered that such divisions may hide some of the
numerous complex interactions not only between components within these river
valley ccosystems, but also with those components elsewhere in the drainage
basin as well. Thus, wherever possible, the characteristics of components in
the Lake St. Croix valley will be discussed in relation to the Lake St. Croix
area as well as to the whole watershed. Interactions with areas outside of the

watershed will be dealt with in a very general manner, if at all.

Physical Aspects

Topography

The St. Croix River originates in Upper St. Croix T.ake, Douglas County,
Wisconsin. From its source in Wisconsin's northern highland region, the St.
Croix flows 157 miles in a southerly direction, between Minnesota's Central
lowland and Wisconsin's southwestern upland, to join the Mississippi River at
Prescott, Wisconsin (see Figure 7). This major tributary of the Upper Mississippi
drains a 7650 square mile basin (see Figure 8), which consists of gently rolling
to hilly forested, agricultural and urban lands. This topography is derived




-22- -
I[./o/uwm
Ed

MIRNEAROLIS 7
- o)
hUST AL Uf%.";;;.--4"1'””“ki'“‘ic R, S
‘cgzzlf-w /1”‘: LCott PE e T et \J )

\‘\ Miles ﬂ

Figure 8. Watershed of the St. Croix River (NSP, 1969)




— . —=———— = = — P ey —

~23-

mainly from the Pleistocene glaciers during the last million years, as sub-
sequently modified by erosion, and more recently, by pcople. This topography,

plus a climate which increases in moisture from west to east, the soils, and

man's activities have led to a vegetational gradation., This gradation extends
from the large mixed pine-hardwood forest studded with nuscrous lakes and
streams in the northeast, to the rich, open farmland (ruch of which was formerly

prairie) downstream dotted with marshes and laced with streams,

B R ST Apegr

Downstream from Sunrise (Pine County, Minnesota) the St. Croix River
leaves a broad, shallow, swampy valley and flows between rocky bluffs towering
100 to 300 feet above its surface. The shape of the Lake St. Croix Valley
is seen in the profiles of the river valley at the standard transects (see
Figure 9)., At Taylors Falls, Minnesota, the water falls (0 fcet at the hydro-
electric power dam and then rushes through a marrow rocky gorge, the St, Croix
Dalles, where the largest gradient (8 feet per mile) occurs. The current slows
in the lower 24 miles of the River, which is essentially impounded by the
higher bed of the Mississippi. Thus, a natural slackwater pool is formed,

known as Lake St. Croix.

Geology

The St., Croix River watershed is underlain by a series of Precambrian
and Cambrian igneous, metamorphic and sedimentary rocks (including basalt,
sandstone, dolomite and shale) north of Taylor's Falls, Minnesota (Schwarz and
Thiel, 1963; Hanson, 1971). Downstream this basin is underlain mainly by
Cambrian and Ordovician sedimentary rocks (including sandstones, dolomite and

shale (sce Figures 10 and 11),

In the last million years at least four glaciers pouped their way across
these rocks and through the Twin Cities area (see Figure 12), then recceded and lefi
hills and valleys formed from debris which they had transported long distances.
Deposits left by the last one, the Wisconsin Glacier, werc brought first from
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Figure 12, Map of Tce Sheets of the United
States (Schwartz and Thiel, 1963)

the northeast by the Superior Lobe, and consist of red, sandy, and pebbly
deposits (see Figure 13). Later, the Grantsburg Sublobe of the Des linines
Lobe brought buff-~colored sands, clays, and rock from the Crcatceous shales,
more or less covering much of the previous deposits. Those deposits which

are unstratified are termed till; if they arc transperted and sorted cccuording

to size by glacial meltwaters, they are terired outwash.

Thus, several glacial advances stagnated at varicus tives and places in
Minnesota (and clsewhere dunping larye quantitice of rveck,clone, proavel
s . S i b ¢ b

sand and clay. These mounds were formed at the terminus of the glacicrs ond

gencrally conformed to their shape: thue, they are tevimed "end" or Mterrminal”
moraines, These moraines and other tills and outwash, which have becen sub-

sequently modified by climate, vegetation, and man, form our present solls

and topography.

—— e e .
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ne kxteat of Ice

The St. Croix Valley was formed in two steges by vater from two glacial
lakes. The lower valley, below the cities of Taylor's ralls in Minnesota
and St. Croix Falls, Wisconsin, was created first. This sccrion wus carved

out by water from glacial Lake CGrantsburg which spread over the land from

l Grantsburg, Wisconsin, vestward into ceut central Hinnceota (sce Figure 14).
As the dice melted, this lake rose until it finally epilled over dts buants at
‘ a point necar Taylor's Falls and St. Croix Yalls., There the water streaned
southward, carving the lower St. Croix Valloy to thoe Missieainpi.  later,
winen the level of the lake Fell, this glacial river coeucd teo flew,
' Eventually, glacial Lake Cranteburg also dricd up, Jeaving a {lat sandly plain,
' As the Superior lobe of the grecat ice mass retreated, glacial Lake

Nemadji was formed by water ponded betwruen the retrcating ice front and a

divide at the southwestern corner of Lake Superior. This lake drained through




Figure 14. Map of Former Major Glacial Takes and Rivers
' of Minnesota (Schwartz and Thicl, 1963)
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an outlet discharging into the Kettle River and Glacial St. Croix River.,
Lake Remadji later connected with glacial Lake Brule to become glacial Lake
Duluth which drained into glacial St. Croix River. This large glacial river
gouged a deep valley through basolt and sedimentary rocks, which is now
partially filled (from Stillwater to Prescott) by {luvial scdiment and Lake

St. Croix.

This present lake grew as the St. Croix River became inpounded by the
Mississippi River, The Mississippi, which transports a greater sediment
load, has deposited some of this sediment at Prescott, Wisconsin, raising its
bed faster than has the St. Croix River. Thuy, the Missicssippi has formed a
natural dam acfoss the mouth of the St. Creix River (sce Figure 1, Appendix

A 1I).

As the continental glacicr melted and decreased in weight and size, the
earth's crust was relieved of a tremendous pressure, This pressure releasc
caused the crust to risc and was accompanied by further retreat of the glacier.
The result was that the St., Croix River no longer drained Glacial Lake Duluth
but split to form two river vallevs—-the south-~flowing St. Croix and the

north-flowing Bois Brule (BOR, 1972).
Climate

The climate in the St. Croix River watershed varies from humid in the
north to moist subhunid in the south. The average temperature varies from
about 40°F to 44°)F frowm north to south, while the normal total precipitation
varies from 30 inches per year dn the north to about 26 inches per year in
the south, About 20 percent of this precipitation {alls betweon Novenber and
March., Average wind velocities range from 6 to 12 wiles per heur with storm
winds, especially tornados, groatly exceeding this, Generally, the sumuer
winds are southerly, bringing tropical air to the region, and winter winds

bring Arctic air masses (S.L.D.-NCS, 1970).
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soils,
The silt or sandy Jowd soils between Tuylor's I'alls and Stillvater form

a thin cover over the bedrock,

From south of Bayport to Aften there are large, nearly level terraces
composcd of send and gravel. There is very little alluvial land along this
stretch of the river, but nearly lcevel sand and gravel deltas and 21lluvial
fans have formed at the mouth of almost every stream that flows inte the river.
These fans are often used for recrcational purposes. Tlooding is frequent
on thesc funs and on the adjacent arcas of alluvial land. Uhere are several
low sandy islands, bars and peninsulas in the lake that are [requently used
for picmicking, and other river-orienicd recreation. The sandbars are heavily
used as beaches by recreational boaterse and canceists (BOR, 1972). Other low
areas are residential or city parks (Stillwater, Hudson and Afton). Hewever,

there is relatively little floodplain adjacent to Lake St. Croix.

The soills aleng the Wisconsin bluff in Pierce County belong to the
Dakota~Waukegan association, except those soils bordering Rinnickinnie River
valley. This latter group of soils belong to the Antigo-Onamiaz association
(5CS, 1968). Soils in both associations are moderately deep, loamy soils of
stream terraces, the former dark-colored, the Antigo-Onanla group light-
colored. The former group of soils developzd under oali savanna while the

Artigo-Onamia group developed under & hardwood forcst.

The parcnt material of the 30 to 60 inches of the soil profile was loess,
which is a fine particled raterial oxr "rock flour'" in the glacial drift.
This loess was eroded by the stoup winds {rvom the glaciers, transported and

r

deposited in the lec of the bluffi:,

The slope of these soils ranges from zero to 12 percent, occasionally up

to 20 percent. The percolation rate is 0.8 to 2.5 inches per hour in the
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upper 30 inches. The sond substratum below, in the Dakota-Woukegan soils,
havce a percolatien rate of 5 to L0 inches per hour, The sand and gravel
below the Antigo-Onumia soll hnas a percolatien rate exceeding 10 inches per

hour.

Cenerally, the Dakota-Waukegan soils are well-suited to crops; however,
they tend to be draughty and susceptible to wind erosion in the arca adjacent
to Lake St. Croix. The Antigo-Onania soils in the Lake St. Croix a2rea are

also draughty and are gencrally suited for pasture and trees,
Land Use

The Upper Reach of Leke St. Creix, Z.e., on both sides {rom Stillwater
to about Hudson (and right side to Afton) contaius most of the towns and
industry located on the laeke. Here residential arcas crowd the bluffs and
floodplains, with commercial and industrial sites ualso on the latter. There
has been a countinuing increase in the number of residential units along the

potentially highly ercodable stcep bluffs, particularly on the Wisconsin bluffs.

Presently bare soil areas occur extensively as beaches on the Wisconsin
side and as spoil sites at the Kinnickinnic River (St. Croix Mile 5.5) and

at Hudson (St. Croix Mile 16).
Groundwater

Large quantities of groundwater are prescent in the highly perwmcable
sur’icial gand deposits. HMany lakes and strenms are located in these
deposits. Rapid revoval of gproundwatcr from these aquifers generally inducces
water to mover from the lakes and streams. These aquifers supply 95 percent
of the water outside of the large cities. They are similar in chewical com-
position from the Mississippi headwaters to the Twin Cities, except that in

the Cities they have only one~tenth to one-hundredth of the iron content,

b ot V. WIS R X
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Little appcarcs to be known regarding groundwater suppliocs available or ued

specifically in the St, Croix River watershed. The Prairie dv Chicn-Jordan
aguifcr in linnesota supplics come groundvater from o recharge arca located
approxinately between Forest Lake and Cottage Grove, Minmesota (see Tigure 15).
This groundwater is wediuam hard (average 412 ppm, 1961) ond containe moere
dissolved solids, sulfates and bicarbonates, but less iron and chleride than the

the softer water in the lower Mt. Simon-Hinckley aquifer (U.S.G.53., 1970).
o ydy v
surface tydroloa
Runoff in the St. Croix River watershed varies from 15 inches in the
northeasternmost extent to about five inches in the scuthwest, Evaporcstion
is greatest in the sourhorn porticen at 31 inches, and decveases to about 260

inches in the northeast (U.S.G.S8., 1970a).

Biologyical Aspecis

Terrestrial Vegetation

The early logging opcrations of the Lower St. Creoix Valley left few of
the original white pine or red pine stands except in isolated, steep-sloped
areas wvhere a few virgin tracts of these stately conifers still exist
(BOK, 1272). The remaining pine are mainly second growth, principally located
on the higher ground. They are intermimed with elm, oaks, irenweod and silver
and sugar maple. Basswvood, hackberry, dogwood, parer birch, nnd aspen occur

but less frequently (ser Tables 1 and 2 in Appendix AL IV).

Several species of deciduous trees densely vepetate thousands of acres
aleng the viver valley. Boxeider, silver maple, colm, aszh, nd cotionwend are
well represented in tuis zone., TForming an understory, and in cutover urcas

as well, are such species as cholkecherry, dogwood, mountain maple, thorn apple,

high bush cranberry, and elderberry.

i
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Periodic flooding of the lowlands has resulted in a river bottoem vegetarion
favoring hydrophytic gpecies along many parts of the river., Willow and alder

appear wainly around the spoil sites,

Cround--cover plants are both numevous and varied. They range from priaitive
mosses and lichens through ferns, fungi, and seed plants. A great variety of
mushrooms may be found here, including the very desirable morel or sponge much-

room,

Flowering plants of interest include the trillivm, anemone, water marigold,
wild strawberry, jack-in~the-pulpit, skunk cabbage, Solomon's seal, wild
geranium, forget-me-not, asters, goldenrod, and wild rose. Scme less popular

species include poisen ivy, stinging nettle, end beggar's ticks.

Various flowering shrubs are of value to both people and wildlife, They
include chokecherry, juneberry, dogwood, snowberry, elderberry, wild grape,

pincherry, raspberry, and highbush cranberry,

Relatively steep slopes and riverbottoms offer a variety of habitats that
enhance the ecological diversity of the area. An outstanding area of botanical
interest occurs in the lower Kinnickinnic River Valley. An ongoing study of
the Kinnickinnic Valley is being conducted by the Wisconsin State University--

River Falls. 1In a preliminary report from the University, it states:

"Presently about 1900 species of plants in 123 families and 535
genera are found in Visconsin, Of this number 60 fomilies, 148
genera, and 240 specices of vascular plants have been identiflied
from thds valley and [iled in the herbarium at Viscousin State
University, River Falls. However, this is by far an incomplcete
record of the vascular plmmts occurring in the valley. Potentially
the valley may contain as wany as 4100500 specics of vascular
plants to the list, th: total compesitien of the valley will be
considerably highcer (BuR, 1972).
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A grossy slope with scattered red cedars occurs near the blufftop on
the left bank (Wisconsin side) at St. Croix Mile 20. Thig site is a remnant
of a savanna compunity, the prairie sepgmont of which formerly had a wider
distribution, Leuss then 100 acres of undicturbed cedar savanna are known to
occur in Wisconsin., This community type is Jisted ae an uncemmon plant

community in Wisconsin (WIDNR, 1973).

The abundance of vegetation was deternined on all standard ond special
transects in 1273 (sce Table 2 in Appendix A IV)., Floodplain heabitat wes
encountered on Transcct SAA, right bask; and on Transect SYY left bank (Spedil).
Bluff slope habitat ocecurrad on Treonsect SAA, left bank plateasu; and on

Transccts SLP, SYY, and SCC (sec TFigure 106).

The floodplain vegotation en the Transcet SAA consisted of a tvee canopy,
including elwns, sand-bar and other willows and river maple (see Tsble 4). A
shrub layer was absent, The herdb layer consisted of grassces, deg banes,
eldey, nettle, chickweed and asters., Near the shorelire and up along a small
spring grew horsetails and spotted jeweclweed., A low arca which was flooded
at the time of sampling had cattails and sedges; nearby, also were watelcress

and duckweed.

Trees on the bluff slopes include river maple, cottonwood, ash, clm,
and willows along the shoreline {(see Tables 5 and 6). At hicher clevations
the tree species varied from a mesic azsociatica of basswood, ash, Norway
maple, and ironwood to a wmore xeric agsociation includingy northern red oek,
birch, quacking aspen, red ccedar, and white pine, Under the nesic fores
the herb layer includes wild ginger, ancionc, hepaticn, bladder and fleowering
fern., Near the shoreline more wolstuvice (nd cunlight arve availeble; thus,

goldenrod, asters and coluxnhine may occur near the vild ~inrer and hepatica,

and at the watersoedge, vred osier dogwoold and duckwead.

>




1 sq = L0

Bottum typoe:

mu = mud, sa = sand, de = debrie, gr = gravel or.rock:s.
sample plot (quadrat), -+ = plotless tree sample (point quarter) .
== top of bank, b = bottom sampled [

3 " .
“ ﬁ\\"' > /!’~'{i/
‘\I' »- r
RS P VA
] = 6907y, 674.5 -
;‘ o8O e PSR ¢ Vo o e w:.:"“/’-'—/"
i ho PTomims— — Fost
) oo — - s
Wes 2040" o A A A SR AR AN IO
e . . S,
s/
: 115° T - e - T R LS
3 mi, sa,de L, S
E ae et © ae I AR T =t A L P P o e
g L/B R/%
Transcct SAA
3 e
o2,
-—69O’.“,7 674 T
oy e . BN o e ~ AR
6SU |\\ T b ‘$ T T ST T TN ST e e e e T v
S e ot s /M
.
.
S B D v.,,-—-—"/ Senilonss
VO LU QUL CARE
Herthvest 3800 GECSLTQNN 92080 O

-

111 ‘%’*' b

‘-

mu,sa,gr

b T b - 29°
sa,gr,de

L/B

—60900 573

R/K
Transect SBB

680! ki gl T e o e —7;—“"
——— __,__.-f“““,

West East
Az(‘{.rlq ”‘-',‘(}I:.'OJ.(""()'(J
1640 M ho S0 HIATAG OO
4 é tg’ n
85 % b R o RO ) v 265°
sa,de ( mu or

L/B

———

1" = 100’

Figure 16,

Transcct SCC

Schemat ie Diagrams of Riverscape Profiles, Plant
and Animal Samp!ing Locations, and Bottom Types
at Fach Stamdard Transect in Lake St. Croix
(Guditund:on)

TS T




[P S

L oA

o e

;
v

| e M S S TS

()90"
660"

navigation
clhinneld

ot
¢ gty N

looking upstien:

AATHGT S0TN 029461 50Ty

Figure 16 .

Tyranveet SYV
(vegetation)

Schematic Diagrams of Riverscape Profiles, Plant
and Animal Saunling Locatioos, zud Fottom Types
at Lach Standard Transcect in St. Croix River
(CGudrundson) (Continuved)

e+ Ao g™

e

RSN

" 2 il stiamitDimuad
T e e




30 !

s o 4
P
AY

-

Table 4, Plant Abundanece on Transect SAA, St. Croix River
Mile 24.86, 1973 (Coliagsworth and Cridmundson)

Lefr (west) bonk 1]'.‘,.)]);-_—(2—;;&;1.-)— hank

Specivs _ o o biuff Aven  Bank & Floodplain Arfca
Cypeoraceae, scdyges P
Acer seccharinum, silver maple P
Lemna minor, duchwaed P
Typha spp., cattail P
Nasturtiuvia officinale, watercress P
Rum"*{ SPP. P
_Il\y'\t).ons pateansis, spotted jewelweed P
Sambucus canadensis, red-berried elder? 3
Ambrosia ifolia, common rag- P

‘weed?
Urtica dioica, stinging nettle? P
Myosotis epp., forget-me-not P
Equisctun arvense, cormon horsctail P
Salix spp., willows (interior) P
AEm yanum spp., dogbance P
Cerastiun valyatum, wouse-eared P

chickweed
Aster spp., asters P
Moss, moss P
Graminae , g)'nsqec P

P

Sc.]_lX }31__(31101‘, sandbar willow

Betula papyrifera, paper birch

Fraxinus pennsylvanica var.
subinterrigima, green ash

_’l‘_1__]_13 americana, basswood

Acer platanoides, Norway maple

Taxus canndensis, yew

Thalictrum spp., meadiow rue

Anerone spp., anemones

.QL:!'OPLS’.’".i;.‘?’- fropil Ls., bladder fern
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l Table 5. Plant Occurrcnce on Traasect SYY, St. Croix River
Mile 6.4, 1973 (Coliungnvorth and Cudiundson)
: ' et (eaer) ke Right (wesi) Lok
Shove- Guad.  Quad.,  Blefy Dluff -
I Specics Tine #1 #2 Slopa Slope
Potentilla spp., cinquetloil 17
l CGraminae, Frasses 104
} Unknown #1 17
E Compositae, unknown 12_
? Taraxacwen spp., dandelions 1% P
l 90! de_t: _ spp., goldoenroeds 59 P
alix interior & amyydcleides, peach- P 100%
‘ ]odved willow & sandbar  willow
I Vitis spp., grapes P P r
Am ostbis spp., bentgrapes 10%
Labitac, miuts 15%
l 3 snmh.n)nmx river maple P P P P
castern cottonwond P P P P
sirabues, wilte piue b
l 1Y 8pp., preenbiiar ¥ P
g__vr( ¢ borcalis, novthern red oak P P
’I_L‘a_:'.l,nuo spipr. , ashes P
I Cornus stolonifera, red osjer dogm,ou P
Ancmone spp., ancmone P
Lm' na mener, lowawa P
_Ix_l_b_m:g spp., gooscberries P
' Hevatica acutiloba, sharp--lobed P
hepatica
Cystopteris spp., bladder fern P
l Carpinus caroliniona, irenwood 7 P
Cyperaceae, sedges P
Mosses, mosses p
' Juniperis virginiana, red cedar P :
Ul.-m'* spp., eims p ' p :
Lt uJa oy nyx \Fox.‘, paper birch ' P 5
517, wild rye P
' SPP., CANAYY £rasses P
: p
]Jlﬂtw spp., sweet clover P
l Ldl(’ yock & sand 207 f
F Leal Titter 1007 !
| | 1
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Table 6 . Plant Occurrence con Transect SCC,
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deltoides, ecastern cottonwood

P
tree (plonted) ? P

§ Populus
) Unknown

. .cum spp., St. Johnswort T
£ spp., birches P
nus spp., ashes P
spp., clms
j s borealis, nerthern red oak
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The herbs and cirub Loyer hove a very low diversity ot the residential
arcas, left banl of Yroaseots SLE Lol SCC (see Table 6 ond 7).

1

Cottenwoed Yines ¢he shoreline on the d ok of

cdge speil site, left

)

Tranvect SYY (soo Table 5 ). rehind the cottoawceds, villow and grape provide

grocecs. coldmred, cingueloil and other forkes.  Farthoer back ¢eill

5
willew becono very nvlereus, with river waple nd coticirrood end an herb Joyver

T

bonieracs, mint, aud grape (see Toblos 1T and 2, Arpendix A TV),

CONeL:

Autvr colnring in the volley is opectacular. Desdnated os it Is now

by a vaorievy of hordwoods, with on dntercixing of cendiers, the lower St.

o

Croix Valley h Lecese an dmporteat £all antroacticen te thouvsands of recple

cach Septonlsr ond Ocid” »r te obaserve, photnyyoph and erjoy the natoeral display,

Wildlife

The St. Croix River, within the studv reach, pr a natural travel
lane for wildlife, as vell as permenent resideunces for nony gone and non-
game onimals (BOR, 1977). The roelatively steep-wallel valley is well covered
with nunerous species of trees, shrubs oud herbacecos plants that are hisghiy

attractive to a variety of wildlife, Vesmetatlon on the {loodplain, viverhank

and islands is lush in meny porilon: of the river.

Meny different species of watvviowl vse the river proper during the

[ SR &

annual spring and fall wieravions (oo Table 2, Aprenddx 4 IV) . Duiing,
nmigravion, surface feeding docls Jncolede wideeon, nollord, wood diock, blve
end precnewviaved tealy pantatly weaes? D) BIool caely g chovel oy, buwing
duchs, primerily the lesser scoup, rincneck, poldones, convashiaoln, and

R ~ . - - 1 . . SO R
reohood froavent the river,  Toe valley's eocdine Oueho ave prinerlls coo-

finod Lo wood duck, mallard, ara blue-wingoed teal.
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Marsh and shoroblrds include Vllson's enipe, rails, woocdcock, gallinules,
and soverad species of sandpipers.  These birds oceupy choreline and Jowland

hobitats clon, the lower Si. Crolix.

Great bluce hercas and Auevicesy epyeols ave a pyime viewlnp attraction cach
fall. Another avtumn attraction is fhe hawk wmigration aleng the Liuffs. In
addition to numcrous red-tailed havke and other Lroad-winged specics, folcons,
ospreys, and cagles rlervete through the valley.,  Tvckey vulturen, gulls and

terns nmay be oboerved along the river, and the pied-billed gretre and

rrecn heron ave froquently sishted, The spriveg @nd fall nigrctione of verblers
1 I8 & 1S

are annunl highlighte for enthucinetic bird vatcehors.

Sever:.l gpocics of vplend gere bhisvds dnhebic the Jouer St Croix Valley,
Ruficd grouse ave present jin Mmite!d pusbore.  Dourining doves arc abuiclant
throughout. the river valley and are nesting residents, lovever, they are not

2 \

a legal game bird in edther Minncsots or Wiscousin., A few bobwhite quail and

pheasants occur along the valley, principally in association with sgricultural

lands edging the lower end of the valley.

There hove been no specific inventories of the bird and animal life along
the lower St. Croix River; however, fairly intensive surveys have been con-
ducted on the lower Kinnickinnic River valley by persomel from the Wisconsin
State Universitv-River Falle. licis of birds and oilier mninmale are availoble

for the lower Kimnickinnic River valley (see Tables 2 and 3 in Appendix A IV),

A record wos kept of birde, wainly woter-orientod, sighted during fi~ld
studics this sumey on the wajor vivers in the Tvin Cities area (Table 8).
Rone of these birds wore obscerved on Lake S5, Croix, perhaps parvtiy because
of the lack of sult:ble backustor hobivat,  The blulf-slope verctation, havever,

probably has populations of some of the species secn in the Kinnickinnic

River valley studies.




Pird
Specices

Great blue beron
Camon egroe

Aiiorican bittern
Mallard

Coot

Vool duck

Pheanant

Voudpeoker
Yelloe=-shafred flicker
Crackle

Sparrow

White-throated sparrow
Spotted sandpiper

Banlt swallow

Belted kingfisher
Black tern

Teal

Black duck

Hooded merganser
Piod-billed grebe

Barn swallow

Osprey

Red=-tailed hovk

Green hicron

Crow

Blach—crowsed night heron
Corunon torn

Canada goose

Flocd PPlain
lakes

Minn.

R.
75
19

3
25
48

9

Yool
2
29
86

Total No. individ./pool

180

SAY
Pools

9

10

130

0

o e NN

Pool
1

Table 8. Bird Abundonce in the River Valleys in the Twin Citics
Arca Basoed Upon Casual Obscrvaticas, 1973,

ool Minn, St. Totz1 %ol
2 R Croiz R, Individ.

13 84 201
8 4 117
3
5 20 166
54
2 17 61
1
3 3
3
1 3
1
1
19 20
3 3
8 22 31
3 3
2 2
1 1

1 1 !
1
1
2 3

! ! .

? A 41 i
12 12
3 8
12
7 17

_ _ - 1
L7 237 0 771
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The small mawmals (ahabiting the lower St. Croix rorion include shrown,
bats, moles, mice, chiprunks, ond pround soulyacls, Thooe nmotl sovdr 10 ove
gainlug increscing rocognition for thoir cevlopieal role dn the nrtunel nyoton .
They serve o dmporiaat function as bufter cpecies betveen prodators aqnd gone
birds.

Numerous reptiles and ampldbions are native to thils arca.  Theee inalude

RN
!

salamanders, toads, firogs, turtles, enaleo and ckunly,  These forms odd con-
b 3 iz 3 >

siderable interest and vardely to the area f{:una.

The nut-preducing trece, principally oot and hictory, proside an excellont

by

food supply for gray squivrels ond for gsguirvels,  Cottonitail vablits ave

wres occur in deolatod loeaticns viheie

coumion on the hLigher greund,  Oaouvnhoo
suitable cover esists. Other specics hizavily depevdent upen woodland hablitat

include the porcupine, red squirrels, and flving sauirrels.

White~tailed deer are common, especially upstrean {rom Stillwater,
probably making uvse cf the ravires te gain access to the lake. They have
made an excellent comceback along the river since the 1930's, because of the

improved protection and management programs of both states.

Muskrats, mink, raccoon, fox and skunks arc common along the lower St.

Croix, but prebably are uncemmoen in and alony St. Croix. Deavor
’ P 3 N

occasionally take up residence in the tributary streass.  Otter and oppossum

arce present but uncowrmon. Trapping activity is gencvally very lirdtcd. |

The diversificd Tauna of the S, Croix Valley attracts wmony people to
the arca., The rich variety of eninel life, espacially the birdn, dis crvsed by
scveral factors,  Theee dnclude the mideontin ntal loc vivn, with cverlasping
ranges of eastern and western gpecices)y climatic conditions in the sheltered
valley; and the merging of differing life zones. These factors have enabled
a number of southern birds to extend their ranges northward in the valley.

Among this group arc the Carolina wren, mockingbird, cardinal and several {

warblers,
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Burerous nongaae specics of vildlife provide acsthictic and Intangible
values to bivd wvatchers, wildlife photopraplors, and other outdoor recreationists

who find enjoyment in notvre's beauty (LOR, 1972).
Water Quality

The water quality of lake St. Croix appears to be better than that of the
Missiseippl or the Minnescta Rivers, This better quality may be due to lecs

intensive agricultural and urban develepment in the St. Creix River watcershed.
%J

For instaace, th coliform bacteris ranged fron 80 to 9200 HIRN/1 (most
probable number per liter) in the St. Croix., The Miccissippi River way have

over 100,000 MPN/1 (FWPCA, 196C).

Recent data show that the dissolved oxygen in the St. Croix varies from
6 to 12 ppm (sec Table 4 in Appendix A IV), but the Mississippi frequently

has less than 3 ppn (Hlokanson, 1968).

Turbidity is also less in the St. Croix ocmpores with the Mississippi
downstream from the mouth of the Minnesota River: 1 to 11 JTU (Jackson

Turbidity Units) compared with 35 to 60 JTU,

The St. Croix River alco has softer water: 50 to 150 ppm alkalinity,
whereas the Mississippi River has 100 to 200 ppm and the Minncscota River from

200 to 300 ppw wlkalinity (Dawley, 19475,

hugavic Vegetaticon
gquatic venctation is epnvse ia lole St Croi«.  Peviodic hich water and
floods have resulted in a scounced condition alony, the shiore, T1his, in con-

bination with the steep and sandy bottom, has discouraged the establishment of

most aquatic plants. The most important excecptions are wild celery and river
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pondweed.  In protocted backwater arcas and sleughs other species of pondweeads,
najads, cattail, coontail, rushes, scdpes, avvovhead, bur-veced,vutercress and
duckvecd oy appear. Howewver, such arcas are geneirally of fatrema, such as ot
the head of the lake just upstrcan froen Stillwater and these plants often go
unnoticed by river travelers (S0OR, 1872).

Seasonal changes in phytoplarkton and periphyton algez abundance have
been rcecerded from the Upper Reach of lake St. Croix (Stillwater to HNudson,
NSP, 1971). These 2lgal comaunities are couwposed nninly of four algal groups
(divisionz), including Cyvanophyts (blue-greons), Chlorophyta (greens),
Chrysephyta (goldens and distems) ond Cryptopbyts (see Tubles 5 and 6
Appendix A IV). Counte irdicele ecach division may have its own seantncl
raximum or "Dleon'.  The Chryceophvia ond Chlotophyts often bloem 3 Spring

and Fall, while tho Cyenophyta are wost abundant during the suwner.

1

A period of maxinum abundance of attached alpace generally oceurs in the
late summer and a winimuw in winter as indicated Ly chlorophyll "a' con-

centrations that attached algeae which are collected on artifical substrates,

Howcv:t, local variations in the river may ncticably alter community
abundance ond compositien. During surmer, the phytoplenkten, particularly
blue-green alpac, may become quite abundant downstream {rom Hudson, Wisconsin
(sce Figure 17). This "bloow'' of blue-precns produces more discclved onygen

N

(sce Figuve 18,

Where thermal of{1vents enter the river (Station 3A), bluc-preer algace
dominate the attachod algnol convunity coupared with the upstreqss control

(station 23 in Figurce 19).

In winter ice~{ree areas occur where thevmal offluents, storn scwers, and
springs cnter the river, and where the river becomes narrow and shallow. The
limitation of light upon algal growth is removed in these ice-free arcas.

"

Thus attached algae may occur in abundance as shown by chlorophyll "a" con-

centrations ncar a thermal effluent (Station 3A in Figurc 20).
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Aquatic fnimals

0f the 120 specics of {ish yoported frew the Uppor Missieoivnl River
basin (Fwy, 1970), 07 specics have been reported fros Lole St Croix (sce

iy

Lable 14 in Appendi: & LV). 1hiiteen coraen game fieh and ele e common roash

fish specics huve bron reported Trowm the €6, Croilyx R (see To31-5 9 mnd 10), i
By comporison, the St. Croix has 30 perce, o wore g - 7.1 specice than the
next most abundant area, the reach of the Minnesota frem Shate~cco to Manhato. ;
The sama number of rougn fish specles was feund in the St. Croix as in

Pools 2 and 3 of the liissis

m

ippi.

Sport fishing is generally concentraied on sauger, walleye, and pan-
fish in the lake (gec Table 15, Appendix A IV), whilc smallscuth Lass are

mere sought after iu the upper reaches above Stillwater. Northerp pike are

occasionally taken threugiiout the study arca. Above Stillwater nuskies arc
taken, though rarely. Near Hudson rainbow trout arc occasionolly caught,

mainly ineidental to other fishing.

Fish netting samplcs taken in 1970 in the Kinniclinnic River listed ten
different species. Listed in their order of sbundance ave shineis, longnose
dace, white sucker, creek chub, shortnose dace, log perch, bluntnose minnow,
carp, Johnny darter, and green sunfish., This sampling of the Kinnickinnic
River should give an indication of the speeivs cowmposition in the other

tributary streams.

The fish species normally liorvested cornwercially are the carp, buffalo-

fish, catlich, sheepsbead, and suvckevs,  Quitlbeacly, velboree, o0 cecesionalig

cels are also taien. Uther najor predatory or forape {ich Include the dogiich,
mooneye, gizzard shod, gar, log perch, and buavbot. In addition, two gpecicsn

preseit bul counsidercd uncermon ore the shovelnore slurccon and pac ol ish,

The lake sturgeon, a threatened species, is also present (BOR, 1972).
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Thirty-tvo ninnows and davters have been repoyted Lrom Lhe St Credis Kiver

. - 1 - . 1
watersin &, conparcd vith 57 from the "Taver” (Cowvnstresn drom StoAy con Fulle)

Misciveippl River watcrsbod {(sce Table 11).

~
1

Bottom sediments ave unifoem thronghout the lake and consist postly of o
mixture of sand ¢nd eorponic sludoe in 1964 (ace Figure 21). The 1973 sanples ;
contained wainly sand and some gvavel dn the main chanuel. lHowever, a

gellatinous mud with o Javer of fine <ilt occoryed dn the main chonnel nozy

the mouth of the St. Croilx. The sedinents in the backwsters consisted of {ine

sand and silt.

A comporizon of the date on benthic cvganisne cellected tlic momer shove

that the mort abundent populsations wune collected near the noutl of the
Kinnickinnic River (Yranscct SYV, sce Table 226 13 and Viguie 22). On this Tiooe=
ect, the chirenomids were most abundant in the guicet baclwaters, while a

larger population of oldigochoctes was [ound in nid-chrmnel.  The most frequent
dredging of the St. Croix occurs at the ceaflusnce of the Kimnlckinunic kiver

(Figure 1 in Appendix A 1V),
At the other statijons, the alundence of benthic orgainisms was very low
(Table 12 in Appendix A IV). Snails and clams wore found only at Hudson,

Wisconsin (Transect SXX).

Twelve benthic orgnaising new teo the rvecord for the St. Croix FPiver were

found during the suwomer {ield studies, 1973,
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Tablte 10, Minnowa and larters

3

in Cections of the Upper

)

Misaioaipps Piver Watershod

P4

~, : Lo ire X
4 coarendates X
~ rv m:.l_,u:r:'!‘ aebtrivhe X
G X
(,; ul‘m,-.uh._. cinidae X
(rosomas e iens X’
Clhinrormes ¢ ytlocswter X
Cliioan, i ¢ hY
Hyiapsls e
I.’;, .'u]L ! X
I’lv 1-’!""'.‘ :.‘ x
Hochepsi N
I owivhl X

N

A TOTOTL TN N
Netrops e N
Nobiopt pon ?
Netrog Potas X
Notr X
Nolrojis coronlug X
A‘(’{’(‘]vl"‘\ Yeioals N
Notropis hitoroden . X
Notropis Lidsonius Y
Notropis bleinivs X
Notropis dosadis b
Notropls anids . X
Notropis spilopterus X
Notropis Dilriisis X
Notropis topela X*
Notropis deliciosie b
Notrapis kel pis X
Nolropis aregeins X
Notropis volueclus . X
Notropis Luelenant X
Dionda wrlile X
II]/’!&",‘;"I."" o X
Hiyhoy e tio . X
Pivieplad’es vii'er perspieuus X*

N
X
X
N
)
K N

"v'lii‘l.-‘ ,v/'u vt tot \
el oo N
1N N\
Decciva sfonniardi X
Aunimocrypla acpredia X*
Ammocryptn elara X
Etheostona nigrum X
Etheostoma zonale . X
Etheostomn chdorosomum X
Ftlcastoma aspirgene N
Etheotomn cacinlium X
Etheostowa erile . X
Litheostaoma flubellare lneolatum X
Etheostoma wirropeica L X*

* Literatuie recond,

Total No. Species 57
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A study of Minarsota muscels (elaws) publishe] 26 ye:rs ape shosed that

33 spoecics of the 44 reported from the state vere found in the St. Croix

~

River (sec Talle 14). OFf these 33 species, 6 bave becn found vewently in the
{

Upper Reach of the lalke as have 9 specics of snails.

One of the mussels found din the carlier study Lo 1is bigecinsi
formerly widespread in the St. Croix», Minnescota and MHisesiosippl (below the
Twin Cities) Rivers. However, only ore live specimen has been found siuce
1932, in the Missisuippi River at Oquaqua, 1llinois, in 1066, and thus the
species is conzidercd rare and endangered (now termed hiveatenced) (Imlay,
1972). Several individuals have since been collected in Lake St. Croix at
Hudson, Wiécon:in (Kroscﬁ, 19735, This gune arca is one of three in the lake

which requires dredgping (see Figure 1 din Appendix A TV,

o
o

Several lists of thrcatened plant and animal species have been compiled.
("Threatcned" is now the preferred decignation of '"rare and endangered"

species, by the U.S. Fish and Wildlile Service.)

These lists of threatencd species include species protected legally or
other noaprotected cpecies whose populations are known to be or are suspected
of being dangerously low, either locally or nationally. Species rare locally
but not in adjacent =tates, i.e., species at the limit of their geographic
range, ave included in seme lists. This inclusion serves to cncourcre
maintcuonee of a broad penetic (bresding) peol to hely ensure sarvival ef the
whole species population. The inclusion of these species also serves Lo
encourage the maintenance of & broad diversity of plasts and aninuls forx

Minnesotans to enjoy.

The variety of lists of threatened spceles 1s due to two difficulties

which are encountered in compiling such a list., The first difficulty is the
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Table

14, Disteibuticn of Massels da the Lorge Rivens

i
near the lwin Civdcs (Davley, 1947).

3. luseondin
4 Moy i

S. Amblovie poiniiors
6. . coripliecta

L T T L T b ~

el i

2. Auodanta

Annd

Anedirte
Arcdorte
Uiotert ol

Ared

Y N T PR

o forusiunus

i Alomldore trurcute L.

wginata

Arcidens corl

Total No. Spoecies: 39 9 33 35




—— eme eoas GEE G R N O DR N A I B A N I T

definition of a threctensd species; d.e., at what poyulscion size and survival
rate (birth rate versus death rate) dovs a species peptlation becoe in

donger of extinction., Sccondly, there ds a lack of spoeiiic informaticn oa

sooamd breeding suceens of many species,

[

the current population s

Once threatened gpecies was found during the present study:  foxus

consdensie (yew), a shruby evergreen (cce Table 15). Jwo other specicn, the

4

lale eturgeon end the clam : higeinsi, have been reportced frosm Lake

St. Croix,

A study of plants from Taylors Falls to Prescott (BCR, 1972) found two

legally rrotected plarty din the St. Croin Valley: twrk's-cap-lily, bitlerswect and

trilliuvm, The came stwdy recorted ono epecics vhich s threatened: the
3 H 1
rairvic plilex, and three plents rare in Minnescta bul more or less abundant
* L

in adjacent regions: uising, besseya, and the narrcow-leaved vervian.
[EIR § J b}

Table 15. Threatened Plants and Animals of the
St. Croix River and Kinnickinnic River
Valley

Specics

Threatened
Acipencer ful
Lanmpsilis hi

Lake sturgeon

Yew
Prairie phlex

Legally Protected

L1t um superbun . Turk's-cep-1ily
Trilliuvm
Liitiorawaot

In Litunesota
Ginseng
Bessceva

Navvow=tooved verviag

A thorough study should be conducted to determine if other threatened

species, included in the lists below, are present in Lake St. Croix Valley.
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Plente. A livt of rore and cadcapered plonts in Minnesots was complled
by the Minvcscta Departinut of Yoterel Servarers iy, 1971, This list
contodns o tatal of ten plant cpeoolee, facletia five ploste found dn moist
prairvics, three plants Tound Ln open bhardoocds, and two plomts found din the

northern couffer ftorests (sce Table 16).

forley (1972) coupilad an extensive lict of threatencd plent species in
several catepories. His Jist of plents lepally protocted iv Minnesota in-
cludes &ll species of the orchid fumily; all specics of 1ily, trillive and

gentian; and truailing arbutus (sec Table 17).

A sccond catevory din Morley's list dnclul.od thowe plants rare in Minneoota

and all of North Au

~feat a total of four plovia. One of Lheoe species,. the

Minnescta trout--1ily or adder's tongue, iz feund nowhore else but 9n Minncsota.

Moricy includad a third category containing 252 plents which are rare in
Minnesota but are more or lese abuudsntl in adjacent vegions. 4 votal of 36

of these species are found in one or more of the followving metropoliten

counties: Heuncepin, Rausey, Washington, Dakota and Scott (Table 18),

Morley's fourth category includes those plante typical of our native

in ti

grasslands. This Jlist includes 122 plant specics.  The native grassland
habitation is the "most poorly represented 1w VUpdversity Herbacive) ond !

1 . {

in greatest dauger of eradication dn the statd”. A more detailed study is

urgently needed to determine if the drier porticns ¢of the spoil herks do
harbor these thrcalened plants, or i not, then to deternine the potential of
the spoil giles to provide o refoye fov antive gureclsad pliats,

Wisconsin AR Jivts pive nlants oo Do Ay prolectod, dncluding trilling,

.

ood Lily, turk's-cap-1ily, pitcher plant, purple-iringed orchid, ladyslipper,

trailing arbutus, bitterswecet, and American lotvus (WIDIR, 1970).
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Table 16, D

48 Departnent ot Chitoial Recources, 1071)

reoand Tadiagered Pranty of Hinnesota

Hoisl Prayvie Hobitat

Moist moadowves Wild oceuge-rod Tily, wood 1ily, Litivn philoaelihice:
Shooting star, Dedecoihens peadic

Swall whiite lade's-slipper, Cypripedivg canditoy
. ik s Lyl ovp ittt AR

(orcliid)
Pradvice phlox, Yhlet pidosa

Blue--cyed gras

1o dn the Soathenot

Fairly opin bordwoods Bluehe
vir

11, Viepinia covslip or Lunguart,

wi .
“Minancsolts trout-1ity, Brythronine pro

11le {orehid)

*hdam-and~Eve root, Aplectruom Iy

Fairly open conuierous
forests

Ram's-hcead lady's-slipper, Cypriy
(orchid)

ey arfetinen

*has always been faiviy rare

Y et o o - e AT = @ -1
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Table 17, Rurve or endansered plonts of 3 ancecota with

1|
L
the commtic: i which they hawe boon 2ol

(Nature Cons crvimey =Horley

Plants rave in Tinn

ra and dn oall of

Crucilcecracy Mastand Pamily

Wit Yow-grass:  Cook,

Pea Femdly

Prodicic Tusb-clovar: Gottorwooed,

Liliacer;
Fryel

S

Dearf or Minntsets Trout~1lily or
dhue, Rice, Yound nowhore clsc

TS
Addor's Yonones

in ¢l vorlid.

Fomily

-«, ) t N E .
Pop Addes s Houth:  Clesnwater, Otlerrail.

sieoted dn dlinnecotas (the protection is weak,

and necds strengthoning) .

Ericaccae; [Hecath Prwil,
Epigaca repens, Trailing Avhatos,

Gentianaccae; Gentian Fromily
Gentiana, Gentiean, all onoci oo

Liliaccar; Lily FPonily

Lil

ildwe, Lily, all spocics
Tyillivs, trdiiliee, o1 spocics,

Nymphaceeracy  Water Lily Fomily
Nelurho Lutoen, Lotus Liiv,

Orchidacone;  Orchid Poily

:

A1l Sprecies,
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Table Pare in

lv. Pionta

Abundont Lo S

»

Sapitiarin pu
LTeave:d arrogiead

RS :l

Arac L

ceeni ey, Green drapon,

Sroculaor

Venus!

Comnositae; Sunllover foaily
Corcopsis tianctoria, golden

COrCnjeis
Corvolvulacrac;

Cuscota polvgonorus,

[ iy -~

Morning-glory family

1801 smaritweed
dodder

Cruciferue; Mustard family
Argbis lacvigata, smooth rock

cress
Cyperaceae;
Caresn fo

Se'me family

Droserccese; Seodow fanily
Dreserva Tineavia, slender-leoved

3 .
UG

grass
Juncaceac;
Juncus articul: » Jointed rush

lsh {onily

=07

iunne nota

bhut ore or

goent Jwepioas (Covley, 3970).

Oy oan (G

Rawcey, Vechingter, St

lovis

Dakein, Wincna, Douston

Onece widesyread
Jackscn to Hille
ington  Counid
termivioted Ly

Kivona

Filivore, louston, Winona, Vas
ington

Blue Cawrth, Yenncepin, Ramsey

Treeborn, MHennepin

Clearwater, Todd, Hennepin,
Houston

Kansey

Hermeping Winena
Anoka, dennepin, Rowvsoy

Blue Farth, Dakots, It-anerin,

< .
Hrold

Permep i

1 ey A
Labaaind,

Ramsey

At e S
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Table 18 (Cont inued).

A wrl

Leguminocoe; Poa fawily
AsLY

Lythraceac;
Dol
]O.) B 0

huJ\UdLL n; Letad Taed
Rajan oliw ;‘3_‘-_:7‘, bright-gresn
“dl 1

Qi rocease; Fuernd

C.‘_lll";t b

Ao fcis, yattle-pod

Joosestrite fanily

St

(&)

primrose faindly
Lw,.nf-l sauLa

[ .

] %] S diversiioting
k" frila ~‘\ R ,ZI."'Tl,"‘!"',,,;;‘___'_"_7
B o N ‘ ' S NI |
('.t,Jn“.* IS T TR AT

i
so fomd

Llnckborery
s Bioackhoerry
Rorsndahl s

L0 vlackbarry
PRI NI

widey family
ut, yellow bedstreov
()lt f"."",

Ruludcc.lc;

Galium ver
qcrn N '1 DY f‘ STCTSTEIN T‘J"\‘
NG u,u]

AT .

cya

auricled

pattinge:

ri, CGattinger's

voo, larpge purple

gerardis
Solonaceac; P'otato fawmily

solaram trilloyen, cut=leaved

nJ"‘ trhoe
Unbelliferrzy Dayaiew tanily

”): SO :;~ coeorion . Len
l"‘t'l' GOMNYGTL

Veviennoe: o) Yosviein 1y
Nep oo ol b s e s deeered

very in

Xyrigaceae; Yellrw-cyod Fomigly
Yyris toria, s;]unu r y JJ()\ ~eyed
grass

Y e
Ramns CYy

FOU (Cokiyy

Anoli, Chisaco, bBooncepin

Anolir, Yooy

Henvepir Houston

Anolka, Niosey

Varnhivgton, St. Louls:
oy

Teani: 5

Ramsey

Anolir, Roamsey

Hennepin, lac Qui Parle, St. Louiw

Hennenin, Fashington, Houston

Dakots, Goodhue,
Scott, Wachingiocn
Bluc Earih, bakota,

Micollet

Hicollet, Wabasha, Winona, Wash-
ington
Hepnepin

Ciay, Henncepin

Chignzo, wanl:iraton, Heusvon

'itlmore, Roek, Scott

Aunoka, lenvepin

Iennoepin, Ramsey,
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Berthelewy (1971) includes three plant species in Lifs liso:  too cacti and

a legune (sce Table 19),

. N F 1 R a s . N . - R .
Animals. Bartheloay's (1971) Jist docludes 36 rare and cndangeed animels,
including threo veptiles and auphibiine, ouc mamaal cnd 29 birde., 0Of theoe,

the sandhill crane, osproy and fuerican (corron) cgrot ccecur iu tle Twin Citics

area, although oppavently they are not visitors of Lidie St. Croi.

The list ol rare and cidangered specicos cempilod by the UlS. UVish and

Wildlife Scrvice (1v70) dncludes two wenmals, fovr Lirde ond cene fish (Pulle
20). This fiuh, the Lake sturgeon, has becn netted din the St. Coix River by

the MINR, and oceasionslly once is cought by an argler.

i, is a threatenod srecis (Coday,

sitdin hierin:

One species of clam, l: p

1972) aond is reported from the Nudson, Wisconcin, arca of Lake St. Croix

(Krosch, 1973).

Pre-Project Vegel

A second growth mixed conifer-hardwood forest repliaced the pine forest
which was cut for lumber in the late 19th century. Although ne informaticn
is availlable, this mived forest probasbly covered the blufftops oud new vesti,or
wmay remein on blufi slopes. Southwestevn exposurcs ooy still seiori pradrie

rernants, such 28 the grossy slope with scattered codars on the YWic oo in Tl

[y

at Aile 20

0. A lorge willow and biush swanp and a wild vice bod 6 Cboue 11

mt of JToke St. (roix.

ecres were subnersed by tho drmpounds
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Table 19. Rarc and endangerced reptiles, monmals
plants, ond bipds in Minnesota

(R. E. Barthelony, 1971)

Gkink Truaipeter Swan

Bzld Taple

Turtle Ospicy

Crickei Vaoy Peregrine Telcon
od Salooandor Marel Hawk
it Sandhill Craane

Mammilar

Opuntis

_}.)’. ,';l.( ]‘::
Spragec’
Lhaird s
veltos B

Vi P

1A

-

s P

Sy

1
H

ail

<

Tic

—

~aff

Piping Mover
Wilson's Phalavope
Avocet

Western Wiltlet
birdsioot-trefoil

Caspian Tern

Great Gray Owl
fincsquii cactus

Hawk Owl

horeal Chichadeo
ipit \
l Chestnut -collared Longspur

T row
: Larl Sparrow

Sharp-tailed Sperrow

an . T
Le Conte s Sparrow

s v (o iean)

" ‘] Grasshoppoy Spariow
cattle ’

Spatsye
Henslow's Sparrow

Yellov-breasted Chat

Prothonotary Warbler
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Table

Indiong Dot
et i ool

Statun,

(‘Al(i;t‘v:"w)'

Tigdos Vot

SUatun wias

!)U}‘lll.i{_ Loy

Greater

1.

[N

‘o o (
St ot !
1 ' T

s Jupur

20.

Mississippli

Caicken
pinagotus

1sin,

Sandinill Crone

s fanida

River

Sbvith estinnted
pupalotien LUG, 000,

Rare and Indanpered Aujmils of the Upper

(s, 1270)

Basin

Present Diectvibution

United States fros the

Ooork eplon Jn Ok

and castemn

Miduwest

wesloerrn

IEI TR

vege ol

to central Vermont to southern Winconsin,

and as far south as northern Florida.

Liake Suparior Region of liichigan, Wiscon-

siu, and llinucsota,

Neste primarvily in Atdantic and Gulf cnas
but rio,
northern

s nortirvard in o cumirer to

Lnited States and Conada.

Preocde from novehern Alaska to soailern

Grocntaand soulth to deja Colitommiag wint

in nortiern Unlted states.

Resident localty
cenlyial

in prairice hebitat

southorn: Canadn south to v rihenst-

cern Colorade, avd

novebwesteran Kunsas
Llitrona cast to

Wisconein,

norisern

111inois

northeastoera Gi

Michio

Indiann, and

Micvsouri.,

Brecds Jecally fres seuthern Briticn Colur-

bis, cast 1o soute - 0 Mmltobs Including
Hinnesota, Lisconsin and Sdehigan,

RS Gireat ] . AN P
I N I R e i Y.
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SOCIOLCONRUMIC STYTINC

The socicocennmic aspeets of the envirciunental setting will be diccusced

) by ddentifying the threce-way subdivision of socioeconomic activitics uned
1)L dentifying the three-way sub

in this report, ond (2) by prescating o overview of these activities in the

St. Croix River area of the Upper Miussisocippi River.

Three Seteivisions of Soeioeconomic Activities

It is uveeiul to divide a diccussion of the sociceconenic setting cf the

study arca of the Upper tfissinsippl River into (1) industrial activity,

(2) ricreational activity, ana (3) cultural considervations.

.
|
|

Industrial Activity '

LRIl nedviyy

Industriol activity dncludes agricultural, manufocturing, transportation,

and related pursuits that affect empleyacnt and income in the study arcoe

dirvectly; this includes employient cn favne, in burge opervations, commeraial

dock facilitics, lock snd diny operations, and commrreiul fishing, While it

is probably nmont desirdble to measure industyvial activity din terms of jobs

or dollars guncrated, laclk of aveilable duate moles this i-noesgible in the '

proesent otudv,  As oa ro-ule, Indices of this Induatrial activity--such os

tens of cornntities poved, dnausoriced facllities coenctruciced, or pow's o fisa

caavrhit-——~o- ronerally usod, ;

Rovrecat IO R

Yoo Ui seti sy b e sk o inceyo s, One de the peovele Tociead

Vel Lo T s 1 Clvess ol Do D s en e Dol Crotw and YU b ipd

Rivers tor ledirure actlivities, A csecond eftfect is the ivpact of the receveo-

tional activity on cmployment and income. Recreational activity is wore

indircet in ite effect on emplovaent and income than is industrial activity ;
i
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and relates moinldy to ledsure-time cetivitien of people using the St, Croix

and Mesicsiprd fivers for reereaidenal purpocuny caannles include boating,

Ce

snoct [izhing, huntine, sightscoing,

spdnge, and pienidiing,.  Recoreationad
activitics frequencly use units of measureront Jike nunber of bhealers or
fishermen using o labie or viver, fiching licensers sold, or visiior-days., It

is often very difficult to find such weasurcs for ¢ povticuler pocl on the

Y

Misg

ieeippdi River. Where such data ave svailable- worh ss pleasvyse boat
lockoges—-they nre unod., Where they ere not avatilab)o=-cuech s {Ighevren
using a gpreceiiic pool--proxy measvvements are used; Tor excssle, nmush

gsport fishevion observved onnna tockh wnd don avicndants pre talen as a

—
ted

oz
a

[

weasere of Tishivy activity inm the pools--even thoessh this s not as preaise
3 neasure o5 decired. Problews dnvolved with pdacing doliar valvers on thosc

recrveaticnas!l aclivities are discussed in Scction G.

Culturel Conside

Culiural considerations are the thivd cowponent of the socioecononic
setting., These considerations include threce kinds of sitrs of valuc to
society: archacolopicul sites, historic sites, and contenporary sites,
These sites can include such diverse physical asscts as burial wmounds,
historical battlcegrouads or builldings, or existing scttlenwnits of ethnic

i

groups such as Avdsh coerwmunitieos,  Becaize of the difficulty of placing any

kind of value op asuch sites, theoy e sdrpds invenatorfoed jn the presont goady,

Overvicy of Sooiorcome

Sivivics dn lie Stedy Ared

The Indvestrisdly voovectio by 0 L e tror ol s et o the St Grodx

RDiver cve dircusced bolev dn cobtation (o the ovt i Soriin rn Sectien of the
Upror Micedssipnd Bioos to pyovrde o b coennd vt whioh Lo oaadvre the

Bapact ol operating snd malntHiniag Ltue roiac-ieot cionap Lo bection 3 ot

this rcport.




Indusiviol Artivily

The existonce of e insd
profound effect eou the indus tvica
It has served os a route of iy

tying tosether the industrialice

well os the varicd economics of
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Soction of the Upposy

rise of the American coonoenyy ke
waterials and heavy, hich-volums.
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competitive with other foros of

systans of land trunsportation s

relatively gentle river valley t

desipn ond fucl ercergy Gomendo,

J
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Long

O

Mississippi River Syston

soat

was used to facilitote the prind
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The necessity of modifying the natural course of the river to make it

suitable for coumrreial navigation gradually became apparent as the size of

the river boats and basven grew, Since the first river stcuamboat arrived
at Fort Snelling in 1823 and steambouat tremeportation for freight and

n the decide 1850 to 1860 when over 1000 ste

[RN

passonper vece grew Lo oa peak

>

beutn were active on the entive lenpth of the river. By 1880 the growih of

the reilreoad syston in the ULS. and the lsck of a chanvel of sufficient depth J
morked o deelinez in the vse of the river feor transport.vion. However, on 1

v

the uppor reaches of the Hirsioedppic growih din fredight traffic continucd,
A poek owrn ronched dn 1903 withe 405 million tons woved hotueen St. Pool and

the mouth o the Misiou-t Rivay. A cuboeovcat rapid decline coineided with

a drop in oviver w Jod orevin, less o i 1216 only 0.5 wmillion
tens weve Jhifpe ben thie wectdion of the vivers fs the yopulotien ond
indust:oy of Olawest g oron slevr, thove was a corresponding groth
in the nedd for coal for povers poncrerion. & toelnelogieal covooguence

of thirv ured »o the develoinint ol the barye and towboent which gradusily
reploced rhe steradort oo the vivar.s e bavge and tovboot venuired a deeper

chanued thair the earlior cten

Dosto, The veed for ceol in the Uppor Miduost

van ccuplerontod b the pecd Lo chip Joarge cumntitics f grain south to etlier

centele of pepndavioa, Tha, coecaemics were sealizod by hoving at least

portially co possatl, o corpos cefa, Loth direetions o the vrper ccoches of
the viver. In the Toter ' 00 v v e shiye v Tren Minneooaa)ia

Altheoh 170 oo vl ol p e e cathon w1l Yoeo ATt e
of the oo i v b (I U FR A T SR SR IO SO Yot it oot s,
and o boedas Te SRR R it e ' ! vt : ! !
HE AN i y e : N : ' . P
"y LOAT tae on I T IS SR . . TRt . ! . L

When ficvres o Lonaages shippea ot varions tiars oo the YMivsivsippd
Piver are exeninced, it dg difficult to make comparisons that rclate to Corps'

activities. Tor example, the following factors complicate the probtlen of

data analysis during the perdod prior to 1940:




_77_

1. Statistical data collected by the Corps of Engincors covercd
different segment of the Upper Missiseippi River du.oing these
years,  Some of the weorons for thin cppear to be changes iu
Lhe administration of river scegmonts durdng that tine, as well
G sore experiwmentation with better nethods of etatistical
collection. )

kY

2, Shippiny du the Upper Misoissedppl was distorind during the
decade of 1he 1930'c becanse of the copstruction of lochs
and does in the St VPaul Discrict.

3. From 1941 te 1945 all foras of troocportaitdon vere uned for

the war effort vithout yopard to soximinine ceonomie return,

Therc fare, data for these years (ac with the 1930'y) doos

not noccstw ity reflect o novenel poried ol tronsportation

on the Upprov Mississippi,

Beveo Shic coots. Table 21 shows toauwape dnfommation available Jor

selocted voure from 1006 thivourl 1945 for the river sepaont identificad in

the thisd celurn of thie toble.

In worc vecent sears, ditoe are avellalle for the St Penl Dictrict,
Table 2 chows the movorone of tennapes through the St Paul District fov

the wears from 1987 throush 18771,

Vieesn this fabdle do co g ared vith the previovs omeg the gt of elilpping

enothe Tepos et st Locces veadi v oy onts Thuo the Lot b trlitic

St Oy Pout oo B S ST AN T ! 0 ST BRI
Vhiion vy o P . b ! [ IR [BAT St A S B
5 ose Pher Tioe v )0 . Lh, Voot the e, R b

O S T T A A CE R S G SRR TR TSR

Trafiic about doubled i the St. Pavd Distvict berwoey 1902 and 1271. This

was cuused, to a large degree, by grain shipments fren the bictrict and to

15

an increase in receipts of coal.




19720
1925
1926
1927
1928
1929
1930
1925
L

16455

o

_.'/"“{..

Table ?1. River Shipment irem 1920 Throuph 1645
(OCE, 1920 to 14Y45)

630,951
408, ¢0o
691,657
715,110
21,632
1,390,202
1,395,657
185,617
1,067,971

1,265,697

ares oxctede forry T

carpocas=t racnit,

Total Tonnare (short tons)

Shipiicnts aud Recoiplss

River Sepment

Lotoe Toath of B
Mplos. to rooath of
Ppla. to Moathoof 0 io River
Fply. Lo Dot of Oh'o Biver

St Penl Biatyict

redent (ears o othes ) and certain

Fable 220 wkives hhiirment gryes 1860 T iaeush 19

Year

1502

10673

1 G060

1960

]U(, 1’
| 1ol

FO069

L1970
I

1970 %

———

Total rovic }
St Pavl b Pt |
! !
| R
B,les 0 i
9L, ;
Y, f .
|
a9 ”‘J (]
» v
‘ | |
; ||‘) ’ ‘
| '
i et [
‘ 1 /
: 1iv,
| Tl

Ih,he,70 8

!
|
|
{ 16,361,177
J

* Comparative Statement of Barpe Traffic on lississippi River and
Tributaries In St. Paul District, U. S. Arny Engincer bistrict,
St. Paul, Minnesota

**% Lstimated

Mpls. to Meuth o of Micaoasl River
Upls. to outh of Micsoaod Rive

1

Mplao Lo ceoth of Misoeeri Rivey

e e —— e o

. e

e e —
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: In 1920 oo verve colloetaed e reccipry snd ehivronty for the river

s went fyen M to tha mouth of the Wieconvin Piver. This approni-
mates (Lo vovicehle <oorent of thoe Upper Micalorivpd withia the St Prul

Distrvico, and oo data for Le countod vt deia for the

St., Pavl Dist. it wifth bittle daiffidcalty.  To thot venr, 25,000 tos, vire

reccive and shipnets Ly 1940, tovneres haudlod roached 1,000,000 tons

anausily, when the Jook cnd vim--{oot chanond were vivews ]l

complote.  Loarapos peached el 3,000,030 by 1953, Dy

3

1602 one: 8,000,000 Loan vore coond receivad dn the St Paul Rictvset,

In the deendl o en 1U0E eand this Lot Coelle te 30,000,000 tens,

Teble T ochoos tbe o vechaes 0 tudos e en the Go Croeds dn 300
\ Wabid S S N 1 BT
]
Ve ot ot ien T C_Upheand 4
Selt yropo b
Poonyer aad Gry oureo 1,612 1,€10

Tonor 0 0
3

. Towtont oy o lond 12 13z
) Noen=Solt o prene ot (Borped
DEy coorpae 790 787
T B _.a
TOS,
St Vil R Goe o of the U ilod Bt Gt
H Vi N R [ oo h L . the A Coie
% Co e« | T S N
1
fnne L. v i Py o Y, e o Pt e s 3 ¢ 1 1 Voo
of vadl, v n e T I O N 15 R

and the St. Anthaony Falle Pocls, is on end-peint for shippine.  This poeld
J ¥ i 1

is net a thorouphiare for shippivg passing to and {yom pools nbove dt.
Thercfore, from an cconcrdce point of view its function is ljuwited to handling

cargo destined for the dindustry aleng the viver itscli,
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ison for most of the St. Crojz jdeor uesplly fo cight

wonthe, fros wid spril to mid-bocesbore The navicable wivers raintaosd and

opuercted by the St

1
P!

]

aul Bisteict should Lo vicwed vithin the contest of the

systen as a whele including the Missicidppi, Ohjo, Mirsoeri wud other toibutervy

rivers, In 1904 o detailed analyeis of origlo-c

traffic patterns showed Chet the sverape miles per ton on the Upper

0

Rivar Watervay Sysit

reat bull of shiruen
-l .

St., Paul District,

contiibutes to the ceonomi

K

3

coUination waterborne cowmnr e

veanged from 700 o 809 wilog,  This indicates thot the

ts and recedpts have origivs oy dootingtderns outadde the

ach pool then in addition to dits own chilpuents aud reciipte

¢ benFire enjoyed b the eyston oss o whole. Thie,

any neasuve of the cceeromic benerits of the river con ~ree on oy irdividuel

pool must include
Upper Missicsippi

wrelal 1

Nivey

the bencfita that it contributos &s a nocenaayy parv of the
avslies,

shines As population aloung the Nervthern Secetion of the
incvesod, dndustvial specialiontion olre too' place.  The

result was the developront cnnld provth of coimercetal fiching aleng the Upper

Misetis

cen V,'l‘.}'_\,’ .

Limited data

ave

in the lest halt of the neucteenth contwry ond during the twentieorh

aviilable on the extent of covnereial fishing prior to

1930, However, the ricce in the vater Jevel behind the newly-consivructed locks
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In 1909, the Northern Sectien of the Upper Misgiselppld

River produced about 5.5 million pounds of fish that were sold comercially;
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usca the river extousiveiys  Lhe Uppor Jecassoipp! preovided settlers the
opportunity to boat, fich, buint, rad aichteecr,  Nowever, the necd tor these

' settlers to carve out an existence In the Mimnmesots vilderncss of the carly
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Fisliing from boats was the wost cosmon, followed by bank finhinp (sce

Table 24. One pepular site 1s che dischavee canal of the HSP power plant.
N i {

The MURNR 1$068-69 susvey showed that about 100 énglersvere fron cut-of-

state: from California to Virpgiuiaz, and firom Yexas to Conada (Pable 25),

No huanting data is aveilable,

Sightscoing aond Pieniching. Sivdies in general indicate that o bLody of

water is often escentic]l for most recreation activitiecs, Peoplc wont this

water not only to boat on or to fich or swim in, bur alsce simply to look wot,

"pienic beside, and woll aleup.  The study avea of the Uppdy Micusicsippi has

scrved this pwrpose for settlers for twe cenuturies. Again, becouce precise
data are lacking, it is generally difficult to isolote the cffect of the Corps'
operations on recreational activities sguch as sightsceing, picnicling, and
hiking., A varicty of parhks exist along the river that are available for sight-
seeing and other recreational activities. Spoil sites, such as on the
Kinnickimnic River delta (iile 6.0), also are popular for sight-sceeing and other

recreational activities.

Cultural Considerations

A number of archaeological, historicel, and contemposary sites exist in
> b y i

the study area of which three occur on Lake St. Croix. Althougl the bulk

have bercu unaffected by Corps' eperations, these sites in sever:l poels huve

been hurt by the rising water level cavsed by dien construction.  Glose sives

on Lake St. Croix are not known to have becn allccteld ty Corps' aciivities.
J

However, they are potentially destroyvable (see Appendiz 1),

..




Table 25, Nuwber of Intervicowed Zunlers Pron States Other
Than fHinnesota on Wiceonsin (Mrusch, 1970)

- Mol of
Tow:a 45 Okiio 2
Illinois 32 WVashingtun

Color.do No:rth Dalona

w o

Indiana Viveinia

California Missgouri

' Okl ahoma

-k R N

Weat Vieginia

NN W

Texus

h

Nebiaska Canada : -1

TOYAL, 102
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yacte are undorsrend heove b e cnvirerrent T ronnnneen

avtivicics, This siudy deslo aply wvith tie o Duepacts Tikely to be the

resalt of the Covype of ingi

pive =foor chvrne 1oprojeet du the lewer

25 witos of the 56, Crods Kivor, koow ae Lo Bt Creidsn

iote which Gonreyiboes

Roeause 1hitle doaaijod anloroal foa apneays Lo o
cach fwroacts dn Loke St Orvels, the depoets Ticiod below veve docivod

frowm:

collected from Lok S0

FLoLad Ldnoenein N

2. dnformetion frow previcuy studics i 1ake 8t. Crodx
made for other purposong

3. dnformation {rom studice eolscvwiere on the ississippi
River:

baciec ceological and sociveconeaie principles end

procensess

5. personal erperience of the investigators.

Ficld studies during the suvimer of 1973 cxtended the data boase to

e R S

provide further toformecion on at least the maior drpacts.

The Corps projecr which pyodioced these dupacts dreludes (2) the

paintonance dredsing of a nipe-foot channal dn Labe Sre Croist (b)) the
Bra 3 o Wi feaiepd Piver Mite 796,90, ond () the

3o

prosence of Loaclk ond

operc e of thore straciarogy aoditdone b fapocis cvias Do () i by
hy coraeceial ond privote wesoelsoon the viver o ead feeos rhodr o attendan?
foeitties, all of v T b e Tor by the chaenaed [CTEUNEE vl
impocts of this projuect are the changzes broughl about dn the phvaics) and

biological componcnts of natural systems, and in changes in the cultural,

cconanic, recreational, archeolopical, and aesthetic conponents of

sociocconoinic systoems.

‘l 4.
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RATURAL SYSTERS

Identification ol fupacts

N

The inftial impecis of impounduent and drodgiag by the Corps of

Engiveors upnn the natural ey foms in Lebe St Croin are:

o

i. turbidity and o bore aoca ereated by dredsing and

spodbing:

2. burial of sguatic and tevrestria] habitat due to
spolling, and loriction ol brre, erodeble soily
3. changed s dnio & oshatlow Loke and decransed i

floodplsin arvea duo to drpoundnent .
4. Incrveancd dacentive for developing the floodplain
)

viverbeopis, dre te navigotion channeld.

and

The initi .l dmpacts 1isted above originate from Corps' operations
and maintennnee activities, navignation, burge terminals, and related

facilitics and to preproject activities (such as snagging and cleaning l
activitics)., Thege are prescented in Tublee 26, 27, and 28.  From initial

impacts, stem the "secondary' and "subsequent'" environmental impacts

= H

which arce thea traced further, i{ possible, in the discussion scction.

It should be noeted that the impacts In Lake St. Croix are not alvays
completely isolated and ascribable to the Corps because they are part of
a commles, multi-Ainentionah velh of physdeal~chemical, biolegicil, and
sociovcopomic action and resction.  Tmpacte aleo arisce at least partially
from other cooveamic and cuitmial activitics aud Trom notural enviromaental

procesces iu the Joeal avon as o well as io vhe Javeer basin.

Dizeussion of Tepects

Fuvireanenta! D cis GF i e ot caemne b orroejert i Todor nr s Crvald
apparent]y have pot bheen studied previously. Howcever, there appears to be
several dmpacts which may be ideatified and probably are due mainly to

(a) incrceased water depth, (b) dredping, and (¢) commercial navigation and

attendant facilities. These inpocts are part of, and way intceract with,

other impacts coming from humin activities along the river valley.




3 . ~91-~
3
L -
(] L o)
L ] 177 &}
Moo (24 o Ko
[OIRI] G [
S £ 5]
(5] - (v [ O ~
W3 e o jas ] [T} (¢ .
w o o 9} N G
4 noed sed el AR Ko
(@] o R [§] 4] OS] 44
ot o wo e (& e} RS ot 19
o B} o g — r= [SENJ [J]
$ o) L e g} G [SRM] e}
bap s [ KAl
0 A Uk v w4 U o g oo U
34 [ Yoo %4 W 7] QWb ke
{2 o] o 9] vioelg ¥ [ 4t et © o
[3) G oe IR G S [J] U8 et O
M o [ RS e 1Yl M [ e
[J] oo S S S 9] O U=l O
Rt O [ IS B [# W) A JIRE | 3
& 0o 2 %2 U IS RS [ [l €= WA oh R
&0 U . .
o 4 - -
LTS I Smmee e e e e e
[« 3K >
oLl N Al (3] MR
[GIESY 3 oW 2. -~ o1 oo
gy [ [SEE R ¥ W ~ 1) Lo oeet
[SE o0 [ B &) G ] [ Y]
'~ ~ AL T o [ + i 3 e
O O] " ot - C e 'O 3 o 4 £ e
= PR oy 0 en [N O Vil 2 & w3
. (91 o oeof [N Y 5 . O (@] 4 [J] .4
MRS [ L [l [ I R [SHI 9] ™ Y
(SRR [T G 12 om et Uty RN e) & &
«Q 0 [EY - a R e’ el o o Nl v ER NI
i - ] 1D d [ S 4] [ [ St
[ CI) Nl & () [ e N o« (&) uooowm 2
s [olNa% o LN 'S W | Cd - 43 WolLonou
[ S B — RS ) Y (AR | ) g o 4 ool @ osed
%) ) ol @ oo J] P I N - OO WU
[T, oI I S R I 6 - [ i RO I N A O P o} Qo U
- oQ [ d S BT S oY (2"} [ S B RO SRS S W [ L SN P
[ ] o3 B A PR T W T AR I + I < R S R A N & = oW kO
Qe oy ¥
O O o 9] . . . . . . . . .
H ol [do S IS ™~ el i 3 r= 1 - (8N
Yoy e e e R e C s e = e - -
0 Y4 1%} -~
-~ O o | = o
w ) o3 e =1
Wooow i S2 (0] o)
[SIE 4 JONNJ] — ~ B
o J S [«" [} +3
[V uA e © o J o 3
g O 0 N E > o] e} [d]
— >y ol N o] « =
(s} Hl2 = — £ 9]
Q 0O &} 49 . i W ] []
-~ O —f o} [J] -1 -
0 o ado@ o O u o)
[ I 2l ow [o] m 4 0] Q [J]
L o 3 Il I 13 LAY o [ L]
O 1 W 9] o O oo < ot v
Hoetood ~ 2] n LRI N ol L )
[SN S [N ] K3 [V YR <) [S I o C
Ba [ pat} [ ST [} (o] S
-x:{ = rlow 3042 42 o ] SR
B .
O & . . . . . .
(] I ol ! o ™ I o
[}
)
Na)
€3
£~
¥
(9] 9]
IS o
pou] k)
4 ot
< o W
[ O
e o 120
IR ©
4+ [ i ) 3
Ol oA
4] o bD r
Lo R » %] “q
Of A © Q
Rl oo s n,
fu e T 145}




LoI3iscdop

Xou 30

fche i aC

il

uwy {Ip perootd *Zi

T
$.4978M¥0T] PUPOOTI T} IPATL I

v - ﬂ 4 weq
b { i 98/
; “ m
J M BOIT i
4 { ~ T,
_ . TesodsTp Jo Tzelau ”
! UOTILI108X 2onpay T oT39Yyisor 2023y ‘¢l
; i
oIe I { i
eoze 3o | "
DTIRUISET BORNOY 7. :
. s i
SuTvRIma nITg ) | ;
I} HOLITRAD:L , socultog i W
aus DE29ITOI T ‘ysTr sseociooQ *T|  KLITPTIQIND SSBIADUT *Z:
i ﬁ
i
(CUuruoiTA paATQ ; !
¢Cutnusyr) uc ST j geTaIny |
iST3 « !
fTLOTRBLTA O5TRID0] .M_ USTI 95TBAVBE T ¢soyluoq oswaadog T
’ _ h
: i
£30UCLT 348nbosqis S30ELIl] AZTLPUODOS S3oUCLT jeITul

‘A mo cugasfg TeaIN:
1 IouuTuy uOrMno:W

uo sioeduy 97qeqolg 97 BIqrlL

IV E PRPY

v .y

it il




e

;
A !
H t
! f
V H .
i | !
- ~ T n “
ToaTI=5w !
$7 v |
_ %
3

peooaduy

BRI B AT bs Se ol oy g h
- y N i
s TSenung Uurwmwoao . "
_—— - e - ) "y : ‘ ._
=3 C307,Ta pelatwany s |
R YRR AL RAaR S S-St TR ”
SI0U.LIY aUenb28ang SL3VLLT AAT,LOTOy s3svduy
N e g LA e R R L - Sy
(PenULITOT) HToI) 35 oy JO swWo1s4g Trantey
38 SRUSUSLES) O3 uedn 3d98foxg TauuTL) 300J~-9BUTY
. ol
U3 SuTrurvaIvIDY Dur JuTawe . ar b
I3 SUTUTLIVIRN puw Surjwiadg jo siowduy 2Taeqoxy 97 orge:




|

i
|
|
|
i
M

SOTIDYISTSL PISEOIduyY *7

I0iB20INnY
. sSI0aB9QaIny B10TIq A3TTI0®Y
TX0J133eM poaseaxdaq *I o13enbEe pssvaIlsQ 7| SIUSNTIID BSA3ASY ° SrrvioTo o3arvg
¢
w j
M STYT2YISOU 98I0APY h ]
i [o~cl
OYTIPITA poOsTvoIdsqg 1 ¥oIoU pIseLLIUl *f
eI TqU
SITTIPTTA P3SROII3Q °T| TTTIAISVIAIT JO S50 *7
420p Lap
. SIaxeeqan} ! ®10Tq €coxr ZUTloeoTl
TM0JI93BM DISTOULDDQ T ot3rnbe pasueadeq 7 SIUBNTIFO DSIIATY °T fTrut.1o3 o8a1eg
. i
L EEDE ORI
[} -
m ” O9T35y3IsSO2 pasvaidul *C
STETIajRu snop
-lezey pue STITIS
TTo 70 AITTTQISs04 ¢!
SITISUISO® poasesiade( *7 ©310Tq BUTISTHO
v3CIq 03 9S5IDAPE SIUINTITO
otienbe peseaxddQ | puUe SOURI PISEDIIDUT ¢

UcIsoa? (2oL s)
*T ¥uvq posvdidur 7

acgzediaey

—_————

BINLINATY S0 AITATIOV

*XTOX) *38 oye] 7o swd3siyg

—~
«
o~
O E
&~
U U

UBU2IUTE PUB STRUTLIDT
WwIo) jo siowdwi oTqrqoig

"LZ PTarL




[&]
£
o

3
5
[
.
.

|
Sy~ reas — - [ R S - - -

SXT VUL ey csaonaua O 4/ [SA RO ] .

. ! T B 3, B )

[ . see ey g am e 1am Ty o ey T - «

TXEIADL Tm DLLTT UL ey T OEILLCY DCLEGIOUY .Jr C

WOTIULUL.LT! f¢T Incqe
. : : , ' . T
—0I0 fIIsuni DOSTBADUL 0T SuaTCRy Usnxq 3o SurIang : Supar log oy
~ +
DITTITTITS POSU0IDDY T TLLIASVITOY JO 507 -7l ‘Surliivnb pesecoiour v YOO LGl OnIsuo)

DITIICOUS

STu-us - - . ¢z07 0w SuTuuTs
——— sposIaa c 7l eiot Lty
FRaU9q P - c~ - CE.ODURS pue
tLEUeilo ' CvnTLos fsyoRam
mcm::4004 *7i £3TPIQIN] pPOSBOITLT T ‘fsSrus To Teaousy
! ;
- ) : -
2300y AAULUODOg 3J0TGE TOTOTUL oxv3. 1 aseloag

1
ty
O

85UT339¢ Jeanjey uodn OCET 03 0TI
U ATTATIOV SGI0) Fo s3ovdw] o[qEqolg QZ OTqTl

i)
2
ot




-G,

Humen depricts cn gy lver valley ceosyetcw s doveloped an ihe river grew

in imporitanee as a tiade route, T the nincte ot conily, o iver trang—

posiaticn, which vas frportant cardicy in the far trad., intensisica ¢s
the Tand was plowed, the forests Junbered, and cities flovrished.  These

alterat fons in the watershed probahly yielded srcater rasof{ caryeying wmore

;

: sodiv, ot and nutricats to the yiver. Wator Toecols pne joive clhoged wore
drasties]lv, pondhly Lecwing JTavpes arcse of st Lonel or L Tver botton,

. Those b ces probably led Lo greates bonk evaoion, doo coieoed sizne ~u?

; :

t

O samdbaes and snoos, and cutting of 1 and Tilling dn of the =ialld

ance of chie M

focipnl ool thes the St Groix

The inciensing frino-t

Rivir, trineportotion to the ceonemy of the Midweat 100 Coopress to direot

the Corpe of Viocineors (o develon the pivor for connoreind vovi wtion,

Tuit iy, rpacts wore Piwitoed to loass of snbotvate thyovpeh (Lo vemesal

of sraps and Loulders.  Leter, channeldzation by wing cad clecivn dars,

Teo dmpcct o,

dikes, and by dredging brought 1

ance Dredaing,

Rearly 41,000 cubic yard:s annoally are deedrod frons vhe S, Grods

River, or cbout 1,700 cubic yards/mile/yvear (Sco Tobie V). Dowover,

most of the dredaive occours al the mouth of the Viva oo o R

O

soire al Hedeon and Cotfieh For Ofile 11.7Y  Soo b, o0 o R RSN

Boll the averaae annvel voluro ant the awe v oo 07 SRR
with the othor pools fn the St Paul T taici. T L T & 12
potential public yvecoreation crvens Jedesd wane sl o oo o the

Sovade dcieer derte (000 AL s e ; Coe - EEETEN
Dot aal mieniees. ol worg dbh nnd o oo b o ey SR S S
vpee thee tar oo s oy ol viedioa e Bor s the Ten s Toe e i hes condy
T vh L presont boobond oo e b Vel oo s sd do st hdagg

controst to the steen, wooded bhiufl siopoa.
b
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,
Tabde 29, duant ity of Sedivont Droedeed per Veas fron the Miooioaippd Bisver
and hovigable Tribotories in the St. P ) District
(CoTcelaved fror data fron SoPop.--HOS,
Average Anmold
Averase Annual Vetao Per Yoo
I'ev Year Pov Diver e
Poot o Tribuiary (in cubic yvords) (i enbie v )
St Antbony FPaolts 23,5072 5,470
Pool 1 125,640 22,047
Minnosmota River 12,253 &34
Pooul 2 175,170 5,622
St. Croix River AT 1,607
Poclt 3 : : : : 112,167 : : 6,150
Pooal 4 487,050 11,0407
Pool 5 235,969 16,052
Pool 54 ‘ 152,302 15,865

Pool 6 85,571 6,716

Pool 7 150, 201

-

2,738

Pool § 262,549 12,127

Yool 9 155,000 4,884
Ponl 10 94,313 2,875
Total anual Vol e, T
Toral 14 St. Paul Districet 2,143,207
Averee Anmunl Averee Avnaad
Volv o por Pod IR SHTR Vo Lot per L, 800
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The effeets of dredging may spread beyond the site and last longer
than just the dredging period. Dreduiag creates a sterile arcae of the
river bottom and increascs turbidity in the river. Tuorbidity woy be haveful
to fish and other aquatic animals, as well as possibly reducing the

productivity of alpae and agqeatic plants.

The resvspendnd sediments cavsing (he increassed turbidity hecone
redeposited dewnsiveam, possibly swothering bottom orpanisns and removing
fish habitat, A study of the effects of dredeing upon turbidity revesled
that & threcfold ﬁncrvnue in turbidity at the vater cerface and botton
occurved 100 foot dovnctcean from ¢he clanshell diedge.,  While turbidity
rectened to "noema ", the turbidity ou the bottom was stili nearly deuble
the "noreal” Tevel almost 2 wile dowastreasn (Figure 25).  The coovser sond
of the St. Croix River wmay not yield as wuch turbidity, ov for such a

great distance as was {ound on the Minuesola River.

The unst.ab],o, unconfined spoil bimbs usually begin eroding as soon
an they are deposited, with the vesuspended scediments causing incronrsed fur-
bidity and red-position downstream. This scdiment probably smotlicrs bettom
organisms and removing fish habitat  (and often requiring redrvedging

downstream in the navigation channel).

While turbidity may persist only as long as drvedging procceds, the
rccolonization of the hare river botton may tale years., Mollusks have
been reported to take ten or movre years to recolonize a dvedpod area

(Stansbery, 1970).

L T R I R O I R N B O S PEL Lo
natural ecovironmiont not enly on the site but foothier downstyenr, and
thronch a loncer peviaod of tiae than o0 vhe actual wige qd time of

SO

At Hudson, dradging may be cndangering what may be the last remnant
population of the once conmon Lampsilis Hippingi (Rrosch, personal

commmication).

~——
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Tipoundint [Ffects

incrermed 5-1/2 to 6 Feet doc

3) .

iverease

Vater depth

the Red Wing Dem (s The incroased depih

in a 29 pereent in Mmainchannei™ uater

Howoever, irncoundment desreascd the arca of dsle

of deltas by 87 pevcont.  The Initial ducrvease

somovhat of {eet by the foriotion or wew

spoil at Hud: Visconnin.

iy

Tab!e 30,  Chiupss In Acves of Lolke St
Acro

Surfaee Yeature

"Main Channel™ 600501
Rackuaior
Islands, total
(~t Nudson)
(at Stilluvater)
Deltas, total
(at Kinnickinoic River)
(at Villow
(at Biewn'
Spoil, total 0

(ot XKinnielionie

(ai. Noudon)

islands

Cioix

to fournation of Pool 3 behind
of [ahe St. Croix resultad

surface (Se¢ Table 30).

arven
nda Ly 02 peveent and thot

in ialand area hes since Leen

from zhe depesiticon of

Surfaice Toatutres

Porcent

Cirinec

8964, 3 29 percent
no data 709.8
148.9 56.1 -G2 percont
(27.9)
(146.9) (28.2
306.8 40.0 -87 percent
(81.0) {40.0)
(175.0) 0
(9. 8) 0
35.6
(23.1)
(1205
e i a
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subuergence of portions of the river deltas pocdbldy rodoced
popuiations of shllow-water specics of veptiles, wopbibians, figh,
waterfowl, cte. The decresse in shiallov-water or wsesly areas ey have

been roelatively dmportant din Lake St. Creix by vivtoee of th searcity of

those sroags i the Yoked

One of these sites wig o wild vice boed of abewt 15 avice Irzated
Just npsiveen Tram Stillwater (See Figure 26). This Jo nerrvly the

gouthern limiv of vild rice in Miuncsols (Sew Piguos 27). [Soverel

<

bedae hinve been fowsd dn the bac wers of the Miveincippd o0d Vernlllion

N

River ot Pradrie Jsland Citller, 1673).01  The gumetitutive ¢otovminatic.:

1

hoare. o oen the

of the impact of the docresse in shallov-watoers or s

biota of the 1ake bave not beon wmnde.

In the Missi-oippd River, dnto which the St. Crots Rivee flows, sans

specices of vaterfoul, wildlife, ard fish boave boeuofi.ed at the oxponse
of other organivns.  TFor fustance, cavp ard sledgcvorms incvesced whilo
skipjack, Obio zhad, and bluce sucker hove nearly boon elimineoccd from

the river.

"Near elimination of the skipjack has alse erently reducdd
the comucreially imperront and valved "migeerhoad' clanm
populaticon in the viver., The skipjock sevved as host fer
the Jarvae cf these wusscele.,  Alse divectly afiectoed by
posl erentiom have been the Americor coly the hloe eatriioh,
and the paddicefishy siong of heors, Theee Trtter fishos voye

mice voloobie coureretal pperics, vidoly distvipasted Lolore

the viver van bleohed by o« o T general, the effects of

pootiang ave Lo reduse Lo o onotynn vt ves oo o byl

divereiticd and preduat Tee aguat ooLliat. du o the proocss,
L O S R NS S A AR A | P A
ancd pogudatico e of pretcsred cpeace Dishon Cocr i T doeti e, 1873

Stovirg of o vonld, Troc flovias s icer Inle o s chwater poal o
a heevy jollet o Tone Do o banly wosadind 1o o coduction of fhe

mollusk comrunity in some parts of the Missdissipei River. These reductions

and losses may alse have affectoed popalations in the St. Croix River.
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Figure 27, Tange of Wild Rice in Mimmooota.,  Arrow
shove soatbera Tivit at St Crofs Djver

2R KX
¥

Apparently moni nollushs recuire 2 "lively curroet', gud a migroting {ish
comnmynily Lo oorder to disperse and awmintain productivity,  The migration
of fish iu proveatod (or discourazed) by dome (Ortmaen, 1909) and falls,
althoueh naviestion Yocks may occosionally provide & menps to bypass this
barrier. Gront (1825) foand 27 apeeder of mussels in the Missi{seippi
Fiveno co Tert Bpedlive in the 18207 while mare recont by only 10 apocies
wore loooted (ot ainzery (Dot 10470 AU Red YVinn, cowestrosm tram
Lock cnd bhea 3, 55 oolloak apceices vere Joung (Geo bt 31500 This

reduction an diversity ray he e resair o of webanteotioay particenlarly

RN . U SRR R N B T ! RS T R R I | B

Pre et opte 1.
A PR 1 [ ! ! L 1 Yeve vl
clams (See Teble 14 in Section 2 of which 16 spcecics were obtained

from Lake St. Croix (Table 32). Thus Lhe St. Croix River is of
noteworthy iwmportance since it may he o refupe for sollusks of larg
rivers, and may be a rescrvoir from which the Missiscippi River jn the

Twin Cities arca may be "resceded"” vhen water quality inproves,
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Table 31, Distribution of wusscels in the Mississippi
River (bavley, 1947)

Lo bauvonein nedats
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Table 32, Yictvitution of lfvsscls in the
St. Croix River (bawley, 1947)
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Effects of Lock and Dam Cperation

Since the water leved in Lake St. Croin is the sawee as Poel 3, the
operation of Lock and D:m 3 at Red Wing will have dircel dnpact upon the

Lake.

As stated above, dams may preveant migration of fish, clans ard cthor
organisms; locks, hovever moy provide a by-puacs, altbough apparently no
data is oavailable. Since sauger apperently migrate from Jadie St. Croix
into the Missinvippt River (Kroseh, 1973), the bLlockoge of fish migravion
al Red Wing night be a significont fwpact end ds coertainly worthy of

fus ther inveastiontion,

Modevation of water tevel changes way be of some hoeaofis to figh and
wildlife din Lake St Crajx. YHooever, although vo information is availzble
for the Lake, woter level charges have been reduced to pretect fish and
wildlife in the Upper Misciwsippi River Refuge by virtue of the Apti-

dravdown Law of 1924 (S.P.D.-HCS, 196Y).

Effects of Ravigation

Commercial navigation and barge terminals vhich are dependent wpon
the nine=foot channel, as arc alse pleasure boats ond navines, way hove

adverse cavirvonuental offects on Lalke St. Croix.

Turbidity increases two- to three-fold by resuspension of bottom
sedinents due to propellor twrbulence, and by bank crosion due to the
Dvow oo 0 vaies within S eo o7 S fror o tes pocses (Sece Tlouro 20),
Even 20 winctes altr paseivr the tosbddity ray ke 1-1/2 s thn
prior o pesoape of the tow, The amocot and decat Ton tay be jees on s

St, Croio, Sornuwe of conr oo ced ia gts, then i vhe site en the

Minnesot:s River,
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Depthts Surface
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Turbidity, F

Figurc 28,

.
60 4, —

\\\\‘\g\ Depth: (ncocor) Bottonm
Mid-Chanucl

Right Bank

20 &~ i [ 1 ; 0 Bttt |

10 20 30

Hinuvtoes

Duratici (in wminutes) of Tncreases in Turbidity Due
Lo a Tow Boat on the Minncsota River at Mile 13.3,
from the Right Rank to the Left Bank on

Seplember 25, 1973 '




Spills and discharges cowing from the ves:sels, borge teraianls, and
marinas woy be adverce to Lhe cnvivenment . Comnereial tratfic say provide

?

acsthoetic appoel, bul moy also dicrert fish aod vater foul Lohinvior,
it > R t

"

I'reiect_Activitie

N

Pre-project ivpacts apparcntly were do. to droding and onog eing

operations, and to construction of a dike.

Chonnel maitntensnee, as discussod shove, incereases turbic
b 3

2
>
o

removes patural habitet, which requives conscidorable

reinhabited.

Construction of (he dile probebidy coveed sdverse eifests due Lo

brosh-cutiing, quorvying ond laying the diko. Hevevers, the new shodleow

substrate moy have provided good habitat for bevthic orgrnisrs and fish.

SOCIOLCONOMIC SYSTLMS

Specific impacts of Corps' opevations on the subdivision of
sociocconomic systemse for Lake St. Croix are identificd belew and

then discussed in detail.

The sociocecononic dwpacts originate fyea Jhe Coros' pine-Teot channely

specifically the mainvenance dvedging and the recutiting consoreinl traffic

and yelated facilitics. These project features plos the lachka and dums

aud dredeinn oo e Three e Tond o o T B

navigation charaet cocn ing Tren SEi i onter &35 i bon devnalaioo Lo

.

Cajro, T1Hinois,

Toentitication or Impacls

The jmpacts of this river-born commerce and the Corps' projeet
features which provide the channel wmay be divided into industyial,

recreationasl, and cenltural cffectx. At preseut it s possible only




to cstinnite

and, vhore pos

is not as yet

Lthese
sibhle,

available on which to bace

=-109-

lmpae s,

the nawher of peonle involved. Hooeoer,

the dollar vatae of the

Industrial Impacts

The

1. Berge trimsportation on the St

that

a.

b.

2. Addit
3. Poio
O

principad industrial

leqads

mmpacts are:

Croix and Upper

tor

An dinoerease

in cowireial decks

atteadant cumplovient

Location

of

industriai

on tlic

raw

shipment by bar;oe;
moent

plaats cloa, the River w
ll!\":‘.,
cort ribuces

natoyials or products toad clves Lo

this

Soamd Lodirecot ony

cuploy-

k4
in these plant cyment din

firing—-

(1)

3

4

providing goods or scervices oo ippnt to
the barge-oriested plaonts,

using the ontpuetls of
materials for

Livowe plants or raw

their con oporations,

reducing the shoreline for

and access to the river, or

Hren rocreation,

reducing acethet fe appual of the ake St.
Croix valley.

A declivne in the gquality and dnercased turbidity

of vatoer in some porticens of

aue
(n
)

tha St Croix River

[WERE
aredging ard opoiling,

<

cf flucate produced b Larges

oriented plnapis, ondg
(8 R P o L COR U S P SN E N IR ST R O
Toash oty et o to th Toro f fhe ¢l
IR DI T Y ey 5 ' 't fod f ! t [AKSR '
I , : .
LR . ‘ - e P . [ N e i ey s
this potoat tal hiaz ool abways Heen reall oo 1or redsons

developed below.

By usingg the puher of focilities and veonselo,

inforiation

tiapact,
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Too cuwo e, bonc Pieial Tude clesal Doy ot thel gennil dron oy orat g

. LY . =3 v

RIS i baor ehene b by the Corpa of i Py RERET,

3 - v HER) . N 1, -~ s I | N BN N - N N . M P R A
Fverceo e o the mucbher ob dnaanteist bt Gnd con s oot ooy oy L

St. Crobw River with theiv asvociocd coployveeat, ool an dueress o ine the

potential for fishiog,  The deivinent gl cifocls are o declbine dn waotor
Guality dur te river hovoos cna She related dndestrial pdapt alon: toe
River.,

Roc

The priveipn) yeoveationyl inpacts aco:

1. An dacven
nociesthilo

marinioe-

>
.

A ')“‘»1"-”":‘(_‘ Fnevense in J\-AﬂL:‘)l:'i'n\}'. cun Lo o anerease dn
fist, hobiitar reandting froo ricivg woter Tovets,
The ef Tects cited above are posivive eveept Tor thone due to do-

creascd Ludusirvial cetivity (harge treffte and todusirial planes) that

may hurt fishing and recrceational be

Ciltural Irpacts

At this stage of rescaivch no archoeolocsics? . culvural, or
Rdx i >

sites of cultaral sicnilMenvee v the St Crods e Laco o beeve heo
- . . '3 .
alffccted by Corpn’ opoiotion:s.
Diccunnion ¢ T oavaors
The indostriad ond v cvoaplonad aopcela G os i ded cheve e c
Jroder gttt oin oo | SRR Vet T

Industriel fcltivilies

'

The econcnic effoct of t(he aerivitiecs of the Corps of Dngincers on

The St. Croisx River in the St. Panl District can be moosured mainly in

terms of three major elements. They are:




i
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1. The chammel itselt with its asoocioted Jocks and doans
ard navigatioonsl aids;

2. The installations at rivevside Lor the transfer of

cargo, stornge facilitics, aund access;

3. The vessels using the waterway.,

In these terns the dimpact of the Corps’ activicice an the St Crola

liver ds not as great as in sewe of the cther pools in the Horthern

Scction of the Upper Micoissippl Niver.

Raroc The greatest and most obvious dnpact of the setrivition

of the Corps of Enginecrs has been the wodification of the tramspoertation

systoem doe to the greweh of bacpe trvaffic. - The virual evidence of the

vedal docks and

i

irpact is seen in the physical struectures (e.g., cown

teriinals, ete.) on the shores cnd ibe barge Ltows woaving 2long the viver.
However, the St. Croix Tiver has not been the origin or terminal for
wostl of the commoditics that move in barges along the Micsissippi River
system.  Indeed, 1t scrves alinosi exclusively s 2 terminal for products

(principally coal). The amount of bavge freight originating in the

St. Croi» is negligible.

Figures 29 and 30 show grepbically the growth of receipts into

and shipmonts from the St. Paul District in the 30 years from 1940 to 1970, I
Commmditivos ahown din the figores, uith the axceprion of coal inr the
two utilitics in Pool 9, flor throuch the peool cnroute o) hevoe,
Althongh roeceipts wi il subatantiaolly execod shipments, cbe growth in

shiproatys (89 poreont grain) Trom the dorrict in these thrye decades

Poddest o Ph s b a0t of ot e nivey on the e boeand e aneny,

Too 1976 5000 roush prejections (Leised on 1965 dote) vere mode of
Lhe oreah of conmeaes in the S Vonl Diar o fer (Tooobas g stady Soneaed
1970). The projections suppest that the tomape of barge trasfic noved
in the Upper Miseisgippi River basin will about double from 1964 to 1980

and about triple from 1964 to 2000.
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Recently, Lovoever

A

cosparatiy

of  the

to

the wouth
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1962
1964
1966
1968
1970
1671

Certain

|

extrene (e.y., 19953

It is notewerthy that reocints dnto the St

i

soyheans conant LWute Lhc

and storace fooiliticos,
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An aualysis of the trafidce for 1971 ds as follov
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Total 1, 194 005

All of this terminaied in the St. Croix River.

This bavge activity Is presently cgnivalent

to about 120 treins

per year, one traln eovery threc davs, with an overage capacity of 10,000

tons. The barge traffic eliminoices the adverse
disrupted auvtomnbile traff{ic at railroad cvessiy

rail transporation were used.
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docks arce factories and storape facilitics that are dependont vpon them,

Thus, the ramificaitions of river navigation reach deeply into the entire

cconory of the region and indeed throvghout the vholer upper Mississippi.
Employment Jdivectly ond dindirectly coonected to these industrics forms

@ simall, but significont percentepe of the regional work force.

From 2m cconowic polnt of view most of the offects of the activities
of the Corpr of Brgiocers ave beneficlal. Ultinately the benefits of
ccononice weiivity hove to be meacsured in terws of providing livelihood to

buman beings.  laploys ont gonerated by tha availabilily of wvaterborne tranuciort

te the St. Creix RNiver gncludes boih vorkecs divectly commected with the

river dtself ond o Lar Tarveer nueber of thase vhese tivelihood js less ‘
directly deperlent on vater chivpina,  In the firvse catcpory is included
Q! by the Covee of Fogh ors dieclf, workers on docks and

shoreside {acilit les, and the o verking on the vescols thenselves.  The

second cavenery conais of thoeo vhose livedihood iy gained by either
utilizing the producis brought inte the St. Croix by wateiborne carriers
or who process goods suipped in by water,  Tncluded in this category uve
those who supply goods and scervices to those divectly involved with

water shipping on the vpper Micsissippi.

The total empleywent invelved either divectly ov indirectly with oll
corpercinl epcretions on the «iver ds not known.  The Corps of linpincors
Pt=self s sens 100 pecions the oo corenrned with Toek aud dam operations,
In addition to this tie dred,s "fhorrsen' hus approvimseicly 65 crew wembers.,

U, S, Departivoat of Convorce dara oo cirplove ot on the Sro Croix are

¢ dent s we b s se date e cn B ected Ton o wig-tiorch o poried vhen
valery (rolffie dpn the St, Poud Do rict 1o atmnst cosptoredy dnoct Tve madd
sennaust lay=off Py i oiieet, i her, these dale ave o socreeatod inoa
Vo e ireed to e gt b Tt bon d B0 g PR Terdt e o et boe by Tl sy

Thie aleo bas the effect of preventiug tdentitication of caploynient or

other comomic activity in particular pools or cven of porticular watervays.

However, some catimates of employment can be made.  In mid-Mareh of 1971

8,632 persons in the 1. 6. wore cmployed in River and Choual Transpovi.
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This figure does not include wiarchousing or persons exployed Ly firms where
the SIC classification lies outside ol transportation, cven though they
themselves may be working cxclusively on the river. The same data show

556 puersons in Minncwota as a wvhole who work du the ficld of water
transport, This howdver, includes the Great Lakes as well as the Upper
Missiasippi. Some of these people are cuntoyed by private dredging fitms

vhose exiatence is dependeut upon the vork of the Corps.

A further benefit whiech ecan be attributed to the maiotenance of
navigation on the St. Croix dis in the savinge in transportation costs,

particularly for boll comnaditics. Estinotes of these cavings have beeu

made.  One ol thrse entimales is the savings over the other various

least ceat alternat ives of between 4.0 and 5.4 nills per ton-wile
(UMREES, Study Appoerdix J, 1970). Lt is geveraldly recopnized that bulk
comnodities, particolarly those having low value-to-weight ratios, are
appropriate for harpe transpovi. Ceal and phosphates have these
characteristics and are examples of such commodities that terminate

on the St. Croix River.

The sociocconmiic impact of the physical effects of navigaticn cannot
be wensured precisely because of the Insbility to isolafte single factors
from a wide-range of potential ones. Dredging and the movemoaf: of tugs
and barges does iucrease water turbidity to which must be added pallution
from barge spillage, woshing and Joss while loading or unleading. Yot
thie pollntion may be soedl velative to the lead placed in the river from

other covrces.  These dmpacts noy have adverse cconomic effects on

[ , Vet e
dishiia, and hootio.

roectoat faanl teos och j

Covneve il Fivhine,  Poeentr data on conaereinl Tiching on Lhe St.

Crots rre Girbiviie to find. Consiovedal 00 becoonm o etive betooon

Taylor's Falls and the mouth of the Rivere The cateh s largely carp
with an average annual cateh between 1958 and LV65 of 399,000 pounds.

Total cuployment in 1965 was 5 puyi-time corneveial fishermen,

et




Recreational Tmpacts

Recrecational dspacts way he divided into boating activiiics s
related iacilitices, sport {ishing ond buating, snd sighteccing and

picnicking.

Observation indicatces that pledsure boatling Ie extensive.  Over
98,000 run~-hours were devoted to boating ia 1968-069 (See Table 24
bl 123

in Scetion 2).

A voriety of phyeical facilitics hisve been developed on the St. Crois

that cxist woinly to cerve buaters using the peol. These include:

Facility Nunber
Small boat barbors, marinas, boat clubs 6
Recreationa]l siteo 2
Commercial recreational sites 11

Fxcept possibly for the beaches and rvecreational sites without ramps,
vhich do not catev primarily to boaters, all of these Tacilitics result
from Corps' operations on the River that coutributed the channel aand

stable water levels.

Over 285 recreational sites of variousr viads have hecu identificd.
The relatively levge nuwiber of veereaticw! sitos teatifics to tho
importance of the river as a recreational resource and the utilizovion of
its waters and sboreline.  The nuuher of cormereial recroestional «iles as
well as ctuba, havbore, and worinoes dndicar e o subsinntisl coonemie
activity of the yiver, Tt s apparent thoet this vocvcosional vang e
coeriste with the b tratiie aond Do ston valtipic ooopero tive aonge,

It

i oprobabhle that baeae a0 T be T voabt oo Iy vy s o v ety

as indicated by the swsll nuwer of conmorcial docls and terminals,

Sport Fishiup and Hincing.  The data, which are available shov the
popularity of sport fishing on the St. Croix River in 1968-69, amouvnting

to over 106,000 man-hours (Sce Table 24 in Seection 2).
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The vising water level of tin St Crodz Riv o doe 1o do
Hicoiesippd has increased ti spauniny, ovens for tish, o

of fers the potent ic) for ooy spost Yichiduge.  dicweves, oo b

ig probably partia?ly offect by 7o!Taidon ard tochidily from oo ared
Iandustrial aecivity olongy the periivore, of the poo bt oooed bhar o activiey d0n

it, clthough water quality is considered to be oot

The watey Jlevels oo the St Crots hove beet caived by Covps' oporsting

1

which sugposts the potential for Yesser bird buniine ard w5t o Jesceninge of

hunting opportunitics Tor sl aniualars Tocres o] Judustrialicaticn ad

wrbaniz ticn has operated to vodoee this booting poiontial, Undortoresteliy,

HﬂLumﬂLl’)Ihﬁ

'

ny data were fooed thoi weensare s huatipg activii s in

Biver,

Siputsceing cnd Pientching. Reerestioral sites along, the shores of the
St. Croix facilitote siphtecaing, pienicking, and biking. NRoo-boating
visitors to these sites wioht be thove vhehoy Corps' operarions existed

on the Upper Missiusippl or not. The vee of thewe sites by cmall bosts

and canocs gre pot altiributable to Corps' zcetivities. Howeover, the
jucressed depth dne to the Corps' channel 2ssnrod safle navigation to the

lovge cruisers.

Cultural Tuy

Sitee of culiveal incerend chore s of the v Croix

River, bub no eficot o thoare il are knoon ot presest o have heen

conacd by the antiviiies of the Corps of Y¥roineora,
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Lo by-pass Dan 3,
Croation and waintairace ¢f tho chenmoel probabdy heo diniarbod tie nalu-
ral river habitats on or neor the endrnsd oofVoeioncly to ooy
ductivivy., Dredeing ov seoilioe of 2 gite yogedvres ten o cose yooys to b
repopulaved . Continwed distrobunee posaiisly vy alter che pivsiced onriyon-

pont sufficiontly to extend this time,

Alternuiive land-ure and maintenrace practices couad conceivebly shiocien

the tine nccessavy to rvepopulation of a site and wny hroton vhe relurn of

high biotic producrivity, Sect-bacl of the busineases cnd terninels, cileopt

.
DREN

for tho actual loalivz-unlondive Tacilitics, anl a conrral spoil dispesal

site covld cornloie o proon bolt dlong bolh bonls of the U

asd othe, cresion and sedimoniation control moasures

ficantly redace the adverse eifects of Lhie nine-foot novization projoct and
related activities on the enhonecemont and maintenance of the Lo -torm pros

ductivity in Lake St. Croix.

Resource Teplications for Socio:

Aotivitices

Table 33 swanarizes the major recovrce implicat ions of continuing o

oparate and wmaintain the nive-foot ¢hranel in the St, Poaul District., Re-

source fvplications, i. e,, Lhe cosbs ond benefjite of (he proeject, for the

industyinl, recrontional onl culturnl componcnts of (Lo sccioncoromic sy

are dizcasaod dn Logeenes below,

TR S S T O R S RO N R S AR RO T o
with lock and dam operation and dvedeing operations,  These inclade emplov-

ment in lock an! dan and diedyping operations, waintenonce of 1o Iovively

stable wvater levels in cach Jook, and the prescence of o navigebice nine-foeot
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At present
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average annntl rave of aboudl
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9. APPENDIX A: NATURAL SYSTEMS

I. METHODS OF DATA COLLECTION

Methods for Co]lecﬁihg,Samp]es

Biological Measurements

Benthic organisms were samples using Petersen or Ekman dredges along
standard and special transects. Vegetative cover, in acres was determined by
planimetry from aerial photos in a study currently conducted by the Depart-
ment of Forestry, University of Minnesota. Abundance of plant speciles was
determined in one meter square quadrats (for herbs and vines) and by point-

quarter techniques (for trees, vines and shrubs) (Cox, 1967).

T QUADRAT 4 POINT QUARTER
'*15\\N percent cover : percent frequency
~->7 of each species sh of tree species

reported reported

Measurement of Physico-chemical Parameters

Temperature was measured using a thermister and a Precision Scientific
Instruments meter, standardized to a precision mercury thermometer
(APHA et al., 1971).

Dissolved oxygen was measured using a galvanic cell-type probe and a

Precision Scientific Instruments meter, standardized to the Winkler
titration, azide modification (APHA et al., 1971)

Turbidity was measured by nephelometry using a Horizon Ecology, Inc.
Model 104 nephelometer (APHA et al., 1971).

Water depth was measured with sonar using a Heathkit Electronics Com-
pany Model I11-101-2.




II. MAP OF ST. CROIX RIVER AND TRANSECT LOCATION

The map of St. Croix River (Figure 1) shows the location of sampling
stations along "standard" and "special" transects. Standard transects are
surveyed lines which cross the river at a right angle in each pool and are
chosen to sample its broad environmental diversity. They extend from bluff
to bluff and include bluff slope, river banks, marsh, open river and river
bottom (See Figure 2). However, on long transects most of the sampling effort
will be concentrated on the smaller area between the railroad tracks on each
side of the river. Standard transect SAA 1s located about 0.2 mile upstream
from the head of navigation (Mile 24.5). This 1s the area most river-like

and perhaps least modified by impoundment; transect SBB is located near the
mid-length of the lake (Mile 12.3); and tramsect SCC is located 0.7 mile

upstream from the mouth of Lake St. Croix, at Prescott, Wiscomsin.

Similarly, special transects (SXX-Mile 16.6 and SYY-Mile 6.4) were used
to study features of particular interest, such as spoil sites and the mouths o

of major tributaries. The azimuth (compass direction, using N as O and E as

90 degrees) and other pertinent data is given in Table 1.

Sampling stations were located along these transects, mainly in the mid-
dle of a type of habitat such as shallow stump field, deeper river channel,

woods, field or bare sandy spoil.
In order to gather more detailed information within some habitats, "secon-
dary" transects were located perpendicular to the standard or special tran- :

sects. Sampling stations were located randomly along these secondary transects.

Sampling Frequency

Field data to corroborate and expand the aerial survey of the terrestrial

vegetation was completed in October.
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Table 1. Description of Transects.

o

Pool; River Transect
Pool Mile Above Length
Length Transect Designation Cairo, IL Azimuth in Miles Azimuth target, Location
: USAF Standard Transect UAA 858.9 86° .15 SW corner of Minneapolis Water Works Bldg.
3.6
k Standard Transect UBB 855.7 278° .13 Line up downstream legs of tower for high volt-
age line.
Standard Transect UCC 854.4 52° .31 Line up with D/S face of old limestone apt. bldg.
LSAF
0.6 Standard Transect LBB 853.4 175° .15 Mooring cell ladder on R/B nearest lower L/D.
Pool 1 Standard Transect lAA 853.1 28° .15 Center of high-rise apt. bldg. on R/B.
5.7 Special Tramnsect 1XX 851.1 39° .21 Gov't. daymark Mile 851.1; on spoil on L/B
Standard Transect 1BB 850.6 46° .15 Vertical seam on Platteville L.S. on left bluff
F Special Transect 1YY 849.4 99° Oval pipe opposite; on R/B spoil downstream from

Lake St. Bridge. Mid-stream azimuth 35° to WMIN
radio tower, L/B.

‘ Standard Transect 1CC 848.0 86° .20 Line up downstream face of high-rise apt. tower on
‘ L/B (720 River Terrace).
‘ Pool 2 Standard Transect 2AA 847.4 263° .15 Chimney on north wing (with white,round porch of
32.4 MN Soldiers' Home Bldg.
Standard Transect 2BB 831.7 264° 1.10 Gov't. (USCG) daymark Mile 831.7 R/B
Special Transect 2YY 821.3,R 54° 1.10 Tall smokestack right of L/B water tower;

transect runs from mid-channel to R/B, sampled by
Hokanson in 1964,

. Standard Transect 2CC 815.5 52° 1.00 Tip of peninsula which extends 0.35 mi. upstream
! 4D #2.
Special Study Area 833.2,R 54° - Mi. 833.1 Gov't daymark, 22?-yr-old R/B spoil site
Special Study Area 832.0,L 256° - Tower for high voltage line on R/B, 87-yr-old
spoil site 4B.
Special Study Area 827.7,R 85° - Gov't daymark Mi. 827.7, 27-yr-old spoil site
Minn. R. Standard Transect MAA M24.8 347° 1.00 Second bend above Shakopee (US 169) Bridge )
26.4 Standard Transect MBB MIL3.0 335° 1.05 Gov't. daymark, Mile 12.5
Standard Transect MCC M3.0 128° .90 Gov't. daymark, Mile 2.9
St. Standard Transect SAA 5C24.8 305° .50 White hldg., right bank.
' g;zi: Special Transect $XX SCl6.6 85° .50 Upstream edge of bldg. at Lakefromt Park.
25.0 Standard Transect SBB SC12.3 111° 1.05 Road coming down bluff to beach.
Special Transect SYY SC 6.4 291° .38 Shallow dip in tree line on right bank

Standard Transect SCC SC 0.7 85° .90 Fence marking upstream boundary of public beach on
’ left bank.




Benthic samples were collected in April and May and again in August and

September. Water quality data werecollected in September and early November.
IIT. SUMMARY OF DATA COLLECTION POINTS AND TIMES

Benthic (bottom) grab samples were taken on standard and special tran-
sects during the months of April and May and in August. Sediments were washed
out using a 707 micron standard mesh screen, and organisms preserved. Identi~
fications were made by Mr. David Maschwitz, graduate student in the Depart-

ment of Entomology, Fisheries and Wildlife, University of Minnesota.

The width of vegetation zones intersected by the transects was measured
and one meter square quadrats and/or point quarter stations were used to de-
termine the abundance of plant species. Plant species identifications were
made in the field, and checked by Dr. Gerald Ownby, Curator of the Herbarium,

Department of Botany, University of Minnesota.

Field data and pertinent data from the literature are presented on data

sheets in Appendix A,IV.
IV. DATA SHEETS

Table 1. Abundance of Plants Found in the River Valleys, 1973.

Table 2. Partial List of Plants (BOR, 1972).

Table 3. Vegetation of Floodplain and Bluff Habitats (Cooper, 1947),
‘Table 4. Vegetation of Spring Lake Area (Leisman, 1959).

Table 5. Checklist of Mammals.

Table 6. Birds of the Minneapolis-St. Paul Arca (Dodge, et al., 1971).
Table 7. Checklist of Birds (Goddard).

Table 8. Summary of Chemical Analyses (NSP, 1971).

Table 9. Downstream Profile of Turbidity and the Effect of Dredging and
Navigation, 1973.




Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.

Figure 1.

Plankton Algal Species (NSP, 1971).
Attached Algal Species (NSP, 1971).
Benthic Animal Abundance, 1973.
Macroinvertebrate animals (NSP, 1971).
Fish in Lake St. Croix (Krosch, 1972).

Estimated Sport Fishing Catch (Krosch, 1970).

Annual Volume of Sediment Dredged Within Each River Mile,
Arranged by Decade.




Table 1,

in the Twin Cities Area

(P - present; M - moderate; D - dominant)

Pool:

Species Transect:

Trees and Shrubs

ACERACEAE

Acer negundo
Box elder

Acer nigrum
Black maple

Acer rubrun
Red maple

Acer saccharinum
Silver or soft maple

Acer saccharum
Sugar or hard maple

Acer spicatum
Mountain maple

Acer sp.

Maple
ANACARDIACEAE
Rhus glabra

Smooth sumac

Rhus radicans
Poison ivy

Rhus typhina
Staghorn sumac

SAF
Upper

AA BB CC

Lower

BB

1
AA BB CC

2
AA BB CC
P P

Abundance of Plants Found in the River Valleys

Minn.
River

AA BB CC

3%, Croix
Kiver

AA BB YY CC

!
t
4




Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF

Pool: Upper Lower

Transect: AA BB CC|[BB

Trees & Shrubs (cont'd.)
BETULACEAE

Alnus ineana
Speckled alder

Betula papyrifera
Paper birch

Carpinus caroliniana
Blue beech or
hornbeam

Ostrya virginiana
Ironwood or hop
hornbeam

CAPRIFOLIACEAE

Diervilla lonicera
Bush honeysuckle

Lonicera prolifera
Grape honeysuckle

Lonicera tatarica
Tartarian honeysuckle

Sambucus canadensis
Common elder

Sambucus pubens
Red-berried elder

Symphoricarpos occidentalis
‘Wolfberry

Symphoricaryos orbiculatus
Coralberry

Viburnum cassinoides
Wild raisin

CELASTRACEAE

Celastrus scandens
Climbing vittersweet

1
AA BB CC
P

P

2
AA BB CC

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC

P P P P
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn,  St. Croix
Pool: Upper Lower 1 2 River River

Transect: AA BB CC|BB AA BB CCJAA BB CC{AA BB CC|AA BB YY CC

Trees & Shrubs (Cont'd.)

CORNACEAE

Cornus alternifolia
Alternate-leaved
dogwood

Cornus racemosa
Panicled dogwood

Cornus stolonifera
Red-osier dogwood
CUPRESSACEAE

Juniperus virginiana
Red cedar P ' P P

Thuja oceidentalis
White cedar
FABACEAE (LEGUMINOSAE)

Amorpha fruiticosa
False indigo P

Robinia pseudo-acacia
Black locust P P
FAGACEAE

Quercus alba
White oak

Quercus macrocarpa
‘ Bur oak or mossycup P
oak

Quercus Eorealis
Northern red oak P P P P

Quercus veluting
Black oak P

Quercus sp.
Oak P
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Table 1.

[ P VT

A-12

in the Twin Cities Area (Continued)

- Pool:

Species Transect:

Trees & Shrubs (Cont'd.)

JUGLANDACEAE
Carya cordiformis
Bitternut hickory

LEGUMINOSAE: see FABACEAE

MORACEAE

Morus rubra
Red mulberry

OLEACEAE

Fraxinus nigra
Black ash

Fraxinus pennsylvanica
var, subintegerrima
Green ash

Fraxinus sp.
Ash P

PINACEAE

Larix laricina
Tamarack

Picea canadensis
White spruce

Pinus resinosa
Red pine

Pinus strobus
White pine

SAF
Upper

AA BB CC

Lower

BB

1
AA BB CC

2
AA BB. CC

B e o TS

Minn.
River

AA BB CC

Abundance of Plants Found in the River Valleys

St. Croix
River

AA BB TY CC

P P P P




Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

) SAF ‘ Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC{BB | AA BB CC|{AA BB CC|AA BB CC|AA BB YY CC

Trees & Shrubs (Cont'd.)

ROSACEAE

Amelanchier huronensis
Service-berry,
Shadbush)

Amelanchier spp.
Juneberry

Crataegus spp.
Thorn-apple

Physocarpus opulifolius
Ninebark

Prunus americana
Wild plum

Prunus pensylvanica
Pincherry

Prunus serotina i
Black cherry P f;
b

Prunus virginiana
Choke-cherry P
SALICACEAE

Populus deltoides
Cottonwood M D PP P PiP P} P P P P P

Populus grandidentata
Bigtooth aspen P P

Populus balsanifera
Balsam puplar P

Populus tremuloides
Quaking aspen P P

Populus sp.
Aspen P
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Table 1. Abundance of Plants Found in the River Valleys
in the 1win Cities Area (Continued)

-SAF Minn.  St. Croix
Pool: Upper Lower 1 2 River -River

Species . Transect: AA BB CC|BB| AA BB CClAA BB cc|AA BB cclaa BB YY CC
Trees & Shrubs (Cont'd.)

SALICACEAE (Cont'd.)

Salix qlba
White willow P

Salix amygdaloides
Peach-leaved willow P P P

Salix humilis
Small pussy-willow

Salix interior ‘ -
Sandbar willow P P P IP PiP P P P M

Salix nigra
Black willow

Saliz spp.
Willows

b

TAXACEAE

Taxus canadensis
Yew P

TILIACEAE

Tilia americana
American basswood P P P P

ULMACEAE

Celtis oceidentalis
Hackberry D

Ulmus americana
American elm P P |P P P P P P P

Ulmus pumila
Dwarf elm P P P P




Table 1.

A-15

in the Twin Cities Arca (Continued)

Pool:

Species Transect:

Trees & Shrubs (Cont'd.)

ULMACEAE

Ulmus rubra
Slippery elm

Ulmus sp.
Elm

Vines (]ianasj

VITACEAE

Parthenocissus quinque-
folia
Virginia creeper
Vitis riparia
Riverbank grape

Herbs

ATIZOACEAE

Mollugo verticillata
Carpetweed

ALISMACEAE

Sagittaria sp.
Arrowhead

AMARANTHACEAE

Amaranthus tamarincus
(or tuberculata)
Amaranth

APOCYNACEAE

Apocynum androsaemifolium
Dogbane

Upper
AA BB CC

Lower
BB

1
AA BB CC

2
AA BB CC

Minn,
River

AA BB CC

Abundance of Plants Found in the River Valleys

St. Croix
River

AA BB YY CC
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn, St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC{BB) AA BB CC|AA BB CCJAA BB CCJAA BB YY CC

Herbs {(Continued)

ARACEAE

Arisaema triphyllum |
Jack-in~the-pulpit ‘

Spathyema foetida -
Skunk cabbage
ARALIACEAE

Aralia nudicaulis ’ -
Wild sarsaparilla '

Panax quinquefolius
Ginseng

Panax trifolius
Dwarf ginseng

Hedera helix
English ivy P
ARISTOLOCHIACEAE ~
Asarum canadense
Canadian wild ginger P
ASCLEPIADACEAE

Asclepias exaltata
Tall milkweed

Asclepias ovalifolia
Oval-leafed milkweed

Asclepias syriaca
Common milkweed P P P

Asclepias tuberosa
Butterflyweed

Asclepias verticillata
Whorl~-leaved milkweed
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF

Species Transect:

Herbs (Continued)

BALSAMINACEAE

Impatiens sp.
Jewelweed

BORAGINACEAE

Hackelia virginiana
Beggar's lice

Lappula redowskit
Stickseed

Lithospermum canescens
Puccoon, Indian-paint

Lithospermum carolinense
Puccoon

Lithospermum ineisum
Puccoon

Onosmodium molle
Marble-seed, False
gromwell

Myosotis sp.
Forget-me~not
CAMPANULACEAE

Campanula rotundifolia
Harebell

Lobelia sp.
Lobelia

CAPPARIDACEAE

Polanisia trachysperma
Rough-seeded
clamyweed

Upper
AA BB CC

Lower
BB

1
AA BB CC

2
AA BB CC

Minn.
River

AA BB CC

St. Croix
Rlver

AA BB YY CC

inimnolhuisionn
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Pool:

Species Transect:

Herbs (Continued)

CAPRIFOLIACEAE
Trivetevm perfoliatum

Horse-gentian

CARYOPHYLLACEAE

Cerastium arvense
Field chickweed

Cerastium nutans
Nodding chickweed

Cerastium vulgatum
Common mouse~ear
chickweed

Saponaria officinalis
Soapwort, Bouncing bet

Stellaria aquatica
Water chickweed

CERATOPHYLLACEAE

Ceratophyllum demersum
Coontail

CHENOPODIACEAE

Cheriopodium album

SAF

Upper Lower 1

AA BB CC

White pigweed P

Chengy il
gigantospermum
Pigweed

Corispermun hyssoptifolium
Hyssop-leaved pigweed

Cycloloma atriplicifoliunm
Winged pigweed

P

BB

AA BB CC

2
AA BB CC

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC

o Siwes

L el s




Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC|BB | AA BB CCJ|AA BB CC fA BB CClAA BB YY CC

Herbs (Continued)

CISTACEAE

Helianthemuwn bicknellii
Frostweed

COMMELINACEAE

Tradescantia bracteata
Bracted spiderwort

Tradescantia oceidentalis
Western Spiderwort
COMPOSITAE

Achillea millefolium
Yarrow

Ambrosia artemisiifolia
Common ragweed P P P

Ambrosia sp.
Ragweed P P

Antennaria plantagini-
folia
Pussytoes

Anthemis cotula
Mayweed

Aretium minus
Burdock

Artemisia biennis
Biennial wormwood P P P

Aster novae-angilae

New England aster . b3
Aster spp.
Aster D P P P|P P

et eme one ous SN0 NN WIN ANE BEN U N W WE SN W R @GN @ W
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Table 1.

Pool:

Species Transect:

Herbs (Continued)

COMPOSITAE (Continued)

Bidens beckii
Water marigold

Bidens connata
Beggar's ticks

Bidens sp.
Bur marigold

Carduus nutans
Musk thistle

Cirsium arvense
Canada thistle

Crepis tectorum
Hawk's beard

Erigeron annuus
Daisy fleabane

Erigeron canadensis
Horseweed

Erigeron philadelphicus
Fleabane

Erigon pulchellus
Robin's plantain

Erigeron strigosus
White~top

Eupatorivm maculatum
Joe-Pye weed

Eupatorium perfoliatum
Thoroughwort

Eupatorium rugosum
White snakeroot

Upper Lower

SAF
AA BB CC
P
| 3
P
P
D P P

BB

1
AA BB CC
P
P
P P P

2
AA BB CC

Minn.
River

AA BB CC

Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Cont;nued)

St. Croix
River

AA BB YY CC
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn, St. Croix
Pool: Upper Lower 1 2 River River
Species Transect: AA BB CC|EB AA BB CC]AA BB CCJAA BB CC JAA BB YY CC

Herbs (Continued)

COMPOSITAE (Continued)

Grindelia squarrosa
Cur lycup~gumweed

Heltanthus oceidentalis
Western sunflower

Helianthus petiolarus
Petioled sunflower P

Heliopsis helianthoides
Ox-eye P
Krigia biflora
Dwarf dandelion

Lactuca sp,
Lettuce P P PP ?

Prenanthes alba
Rattlesnake root

Ratibida pinnata
Conef lower

Rudbeckia hirta
Black-eyed Susan

Senecio pauperculus
Ragwort

Senecio plattensis
Ragwort

Stilphiwn perfoliatum
Cup-plant, Rosinweed

Solidago altissima
Tall goldenrod P i

Solidago flexicaulis
Zig-zag goldenrod

™
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species - Transect: AA BB CC|BB | AA BB CC|AA BB CC|AA BB CC{AA BB YY CC

Herbs (Continued)

COMPOSITAE (Continued)

Solidago gigantea
Giant goldenrod P

Solidago graminifolia
Grass-leaved goldenrod

Solidago nemoralis
Gray goldenrod

Solidago so. _
Goldenrod P P P P P P PjP P P P

Taraxacun of fieinale
Dandelion - P P P P P Pr P

Vernenia fasciculata
Western ironweed P

Xanthium italicum
Common cocklebur P P P P P |P P

CRUCIFERAE

Berteroa incana
Hoary alyssum

Brassica nigra
Black mustard

Cardamine pensylvanica
Bitter cress

Hesperis matronalis
Dames violet

Lepilium virginicum
Poor-man's pepper P

Nasturtium officinale
Watercress P
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)"

SAF Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species ) Transect: AA BB CC|BB| AA BB CCJ|AA BB CC|AA BB CC|AA BB YY CC

Herbs (Continued)

CRUCIFERAE (Continued)

Rorippa tslandica
Icelandic yellow
cress

Rorippa obtusa
Obtuse yellow cress

Unidentified sp. . p

CUCURBITACEAE

Sicyos angulatus
Bur-cucumber ) P

CYPERACEAE

Carex aenea
Sedge

Carex annectens
Sedge

Carex cephalophora
Oval-headed sedge

Carex comnunis
Sedge

Carex stenophylla
Involute-leaved
sedge

Carex laxiflora
Sedge

Carex lurida
Sedge

Carex meadit
Sedge
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Table 1.
SAF
Pool:
Species Transect: AA BB CC

Herbs (Continued)

CYPERACEAE

Carex normalis
Sedge

Carex sartwellit
Sartwell's sedge

Carex stipata
Avl-fruited sedge

Carex wnbellata
Sedge

Carex vulpinoidea
Fox sedge

Cyperus filiculmis
Galingale
Cyperus inflexus

(or aristotus)
Awned cyperus

Cyperus orbiculart
Galingale

Cyperus schweinitzii
Galingale

Cyperus sp.
Galingale

Eleocharis palustris
Spike~rush

Hemicarpha micrantha
Least hemicarpha

Seirpus americanus
Sword grass

A-24

Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Upper Lower

BB

1
AA BB CC

2
AA BB CC

Minn. St. Croix

River
AA BB CC

River

AA BB YY CC
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Table 1.

Pool:
Species

Herbs (Continued)

CYPERACEAE

Seirpus atrovirens
Georgian bulrush

Seirpus cyperinus
Woolgrass

Seirpus rubrotinctus
Bulrush

Seirpus validus
Giant bulrush

Unidentified sp.

DIOSCOREACEAE

Diocscorea villosa
Wild yam

EQUISETACEAE

Equisetum arvense
Field horsetail

- Bquisetun hyermale

Scouring rush
Equisetun pratense

Meadow horsetail
EUPHORBIACEAE

Euphorbia corollata
Flowering spurge

Euphorbia cyparissias
Cypress spurge

Transect:

A-25

Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF
Upper
AA BB CC

Lower

BB

1
AA BB CC

2
AA BB CC

Minn.
River

A4 BB CC

St. Croix
River

AA BB YY CC
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Table 1.

A-26

in the Twin Cities Area (Continued)

Pool:

Speciles Transect:

Herbs (Continued)

EUPHORBIACEAE (Continued)

EBuphorbia esula
Leafy spurge

Euphorbia sp.
Spurge

Euphorbia glyptosperma
Engraved-seed spurge

Euphorbia nutans
Eyebane

FABACEAE (LEGUMINOSAE)

Amorpha canescens
Prairie lead-plant

Astragalus crassicarpus
Ground plum

Medicago lupulina
Black medick

Melilotus alba
White sweet clover

Petalostemun candidum
White prairie clover

Vieia cracca
Tufted vetch

Vicia villosa
Hairy vetch

CERANIACEAL

Geraniun spp.
Wild geranium

SAF
Upper

AA BB CC

P M

Lower
BB

1
AA BB CC
P
P D P

2

ﬁA BB CC

Minn,.
River

AA BB CC

’!.'!!!zllI::::.guuuup-nlNnln!lll-l!-I-l-lllII!'-lll-.F!I_-'-'-"'-"“-P"'"" ”'*j:?wmﬂgiﬁ

Abundance of Plants Found in the River Valleys

St. Croix
River

AA BB YY CC
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Table 1, Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Pool:

Species Transect:

Herbs (Continued)

- GUITIFERAE

Hypericum sp.
St. John's-wort
GRAMINEAE

Agrostis palustris
Creeping bentgrass

Bouteloua curtiperdula
Side-oats grama

Calamagrostis canadensis
Reed bentgrass

Echinochloa sp.

Elymus canadensis
Canadian wild rye
Elymus virginicus
Virginian wild rye
Eragrostis hirsuta
Hairy love-grass
Eragrostis hypnoides
Creeping love-grass

Eragrostis pectinacea
Pursh's love-grass

Glyceria grandis
Reed meadow-grass

Glyceria striata
Fowl meadow-grass

Panicun copillare
Witch grass

Panicun depauperatum
Panic grass

SAF
Upper
AA BB CC

Lower

BB

1
AA BB CC
P P
P

Minn.
2 River

AA BB CC}AA BB CC

P
p P

P

P D

P M P
P P P

St. Croix
River

AA BB YY CC
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Table. 1.,

Pool:

Species: . Transec

Herbs (Continued)

GRAMINEAE (Continued)

Panicun dichotomiflor
Spreading witch gr

Panicun virgatum
Switch grass

Phalaris arundinacea
Canary grass

Poa palustris
Fowl meadow-grass

Poa pratensis
Blue grass

Setaria viridis
Green foxtail

Setaria sp.
Bristly foxtail

Spartina pectinata
Prairie cord grass

Unidentified sp.

HYDROCHARITACEAE

Vallisneria spiralis
Wild celery

HYDROPHYLLACEAE

Ellisia nyctelea
(No common name)

Hydrophyllun appendic
latum
Virginia waterleaf
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Abundance of Plants Found in the River Valleys

in the Twin Cities Area (Continued)

SAF

Upper Lower

t: AA BB CC}BB
m
ass P
P
P
D
u_

1
AA BB CC

2
AA BB CC
P
P

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC




Table 1,

A~29

in the Twin Cities Area (Continued)

Pool:

Species Transect:

Herbs (Continued)

HYPERI CACEAE

Hypericun perforatum
St. John's-wort

Hypericum punctatum
Spotted St. John's~
wort

IRIDACEAE

Sisgrinchium campestre
Blue-eyed grass

JUNCACEAE

Juncus balticus
Spikerush.

Juncus compressus
Spikerush

Juncus effusus
Spikerush

Juncus longistylis
Spikerush

Juncus secundus
Spikerush

LABIATAE

Galeopsus tetrahit
Hemp-nettle

Glecoma hederacea
Creeping Charlie

Hedeoma hispida
Mock pennyroyal

SAF
Upper
AA BB CC

Lower

BB

1
AA BB CC

2
AA BB CC

Minn.
River

AA BB CC

Abundance of Plants Found in the River Valleys

St. Croix
River

AA BB YY CC
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Pool:

Transect:

Herbs (Continued)

LABIATAE (Continued)

Leonurus cardiaca
Motherwort
Lycopus officinalis
Water horehound
Lycopus virginicus
Bugleweed
Monarda fistulosa

Wild bergamot,
borsemint

Mentha arvensis
American wild mint

Nepeta cataria
Catnip

Physostegia virgintana
Obedient plant

Prunella vulgaris
Mad-dog skullcap

Scutellaria lateriflora
Leonard's skullcap

Stachys palustris
Hedge mnettle

Teueriwn canadence
American germander

Unidentified sp.

LEMNACEAE

Lemma spp.
Duckweed

SAF
Upper
AA BB CC

Lower

BB

1
AA BB CC

2
AA BB CC
P
P P

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Citles Area (Continued)

SAF Minn. St. Croix
Pool: Upper Lower 1 2 River River

Species . Transect: AA B} CC BB AA BB CCJAA BB CCJAA BB CC}AA BB YY CC

Herbs (Continued)

LILIACEAE

Allium cernuum
Wild onion

Liliun superbum
Turk's-cap 1lily

Maianthemum canadense
Wild lily-of-the-
valley

' Smilacina Spp. .
False Solomon's
seal P

Smilax sp. .
Greenbrier P

Trilliun spp.
Trillium

LOBELIACEAE

Lobelia spicata
Highbelia,
pale-spike lobelia

MENISPERMACEAE

Menispermum canadense
Yellow parilla P

NAJADACEAE

Najas sp.
Naiad
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Zannichellia palustris
Horned pondweed




Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Pool:

Species ’ Transect:

Herbs (Continued)

NYCTAGINACEAE
Mirabilis hirsuta

Hairy umbrellawort
ONAGRACEAE

Circaea quadrisuleata
Tall enchanter's"
nightshade

Epilobiwn ciliatum
Willow herb

Epilobium paniculatum
Willow herb

Oenothera bienntis
Evening primrose

OPHIOGLOSSACEAE

Botrychiun virginianum
Rattlesnake fern

OSMUNDACEAE

Osmunda claytoniana
Cinammon fern

OXALIDACEAE

Oxalis dillenil
Wood sorrel

Ozalis siricta
Upright wood sorrel

Oxalis violacea
Violet wood sorrel

SAF
Upper
AA BB CC

Lower

BB

1l
AA BB CC

2
AA BB CC

.

Micen, St. Croix
River River

AA BB CC|AA BB YY CC

-
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF

Pool: Upper Lower 1

épecies Transect: AA BB CC

Herbs (Continued)

PAPAVERACEAE

Sanguinaria canadensis
Bloodroot

Phyrma leptostachya
Lopseed
PLANTAGINACEAE

Plantago major
Common plantain M

Plantago rugelii
Wood plantain
POLEMONIACEAE

Phlox divaricata
Blue phlox

Phlox pilosa
Phlox

Polemonium reptans
Jacob's ladder
POLYGONACEAE

Polygonun ariculare
Common knotweed

Polygonum coccineur:
Scarlet smartweced

Polygonum pensylvanicum
Pennsylvania smartweed

Polygonum sp.
Smar tweed P

BB

AA BB CC

2
AA BB CC

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC
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Table 1.

in the Twin Cities Area (Continued)

Pool:

Species Transect:

Herbs (Continued)

POLYGONACEAE (Cont'd.)

Rumex acetosella
Sheep sorrel

Rumex crispus
Curled dock

Runex mexicanus
Mexican dock

Rumex sp.
Dock
POLYPODIACEAE

Adiantun pedatum
Maidenhair fern

Cystoperis fragilis
Fragile bladder-fern
PRIMULACEAE

Lysimachia nummularia
Moneyvort

Lysimachia ciliata
Loosestrife
RANUNCULACEAE

Anemone canadensis
Canadian amcnome

Anemone caroliniana
Carolina anemone

Anemone cylindrica
Thimbleweed

Anemone quinquefolia
Wood ancmone

SAF
Upper
AA BB CC

Lower

BB

1
AA BB CC

2
AA BB CC

Abundance of Plants Found in the River Valleys

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC
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Table 1., Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn, St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC|BB ] AA BB CCJAA BB CC JAA BB CCJAA BB YY CC
Herbs (Continued)

RANUNCULACEAE

Anemone virginiana
Thimbleweed

Anemone sp.
Anemone P P P P

Anemonella thalictroides
Rue anemone

Aquilegia canadenstis : -
Columbine P P

Delphinium virescens
Larkspur

Hepatica acutiloba
Liverleaf, hepatica P

Hepatica americana
Liverleaf, hepatica

Ranunculus acris
Tall buttercup

Ranunculus abortivus
Kidneyleaf buttercup

Ranunculus aquatilis
White water—-crowfoot

Ranumeulus pensylvanicus
Bristly crowfoot

Ranunculus rhomboideus
Prairie buttercup

Ranunculus scleratus
Cursed crowfoot P

Ranunculus septentrio-
nalis
Swamp buttercup




Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Pool:

Species Transect:

Herbs (Continued)

ROSACEAFE

Potentilla recta
Upright cinquefoil

Potentilla simplex
0ld-field cinquefoil

Potentilla sp.
Cinquefoil

Rosa blanda
Smooth wild rose

Rosa suffulta
Hairy prairie rose

/

Rosa sp.
Rose

Rubus oceidentalis
Black raspberry
RUBIACEAE

Galiwn boreale
Northern bedstraw

Galiwm trifidum
Small bedstraw

Houstonia longifolia
Bluet

SANTALACEAE

Comandra wnbellata
Bastard toadflax

SAF

Upper Lower

AA BB CC

BB

1
AA BB CC

2
AA BB CC

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

- Pool:

Species Transect:
Herbs (Continued)

RANUNCULACEAE (Cont'd.)

Ranunculus sp.
Buttercup

Thalictrun dasycarpum
Purple meadow-rue

Thalictrum sp.
Meadow-rue

RHAMNACEAE

Ceanothus americanus
New Jersey tea

ROSACEAE

Agrimonia pubescens
Cocklebur

Alchemilla sp.
Lady's mantle

Fragaria vesca
Wild strawberry

Geun canadense
White avens

Geun laciniatum
Avens

Geum triflorien
Three-flowered avens

Potentilla argeriea
Silvery cinquefoil

Potentilla arguta
Tall cinquefoil

Potentilla norvegica
Rough cinquefoil

SAF
Upper
AA BB CC

Lower

BB

1
AA BB CC

2
AA BB CC

Minn,
River

AA BB CC

St. Croix
River

AA BB YY CC
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

Pool:

Species Transect:

Herbs (Continued)

SAXIFRAGACEAE

Heuchera americana
Alumroot

Heuchera richardsonit
Richardson's alumroot

Ribes sp.
Currant

SCROPHULARIACEAE

Besseya bullii
(No common name)

Linaria vulgaris
Butter-and-eggs

Mimulus glabratus
Monkey ~f lower

Mimulus ringens
Square-stemmed
monkey -flower

Penstemon gracilis
Slender-leaved
beard-tongue

Penstemon grandiflorus
Large~flowered
beard-tongue

Seropnuloria loneczolata
Figwort

Verbascwn thapsus
Mullein

Veronica anericana
Speedwell

Veronicastrum virginicwn
Culver's root

Unidentified sp.

SAF
Upper
AA BB CC

Lower

BB

1
AA BB CC

2
AA BB CC

Minn.
River

AA BB CC

St. Croix
River

AA BB YY CC
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Area (Continued)

SAF Minn, St. Croix
Pool: Upper Lower 1 2 River River

Species Transect: AA BB CC|}BB AA BB CClAA BB CCjAA BB CCJAA BB YY CC

Herbs {(Continued)

SOLANACEAX
Physalic heterophyllia
Clamuy ground-cherry

Physalis longifolia
Ground-cherry

Solanwn nigrum
var, americana .
Black nightshade PP P P
SPARGANIACEAE
Sparganium
Bur-reed
TYPHACEAE
Typha latifolia
Cattail P
UMBELLIFERAE

Angelica atropurpurea
Alexander

Cryptotaenia canadensis
Wild chervil

Heraclewn lanatum
Cow parsnip

Osmorhiza longistiylis
Sweet cicely

Wild parsnip

Sanicula marilandica
Black snakeroot

lizea aurea
Golden alexander
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Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Areca (Continued)

SAF Minn. St. Croix

Pool: Upper Lowver 1 2 River River
Species Transect: AA BB CC QB AA BB CC{AA BB CC}AA BB CCJAA BB YY CC

Herbs (Continued)

URTICACEAE

Boehmeria cylindrica
False nettle

Parietaria pensylvanica
Pennsylvania pelli-
tory P D

Urtica dioica
Stinging nettle P.

e o i

Laportia canadensis
Canadian wood-nettle P

Unidentified sp. P P P|P

VERBENACEAE

Tt
-

Verbena bracterata
Large-bracted vervian P

5w

g Al
RSy i "

Verbena hastata
Blue vervain

pal
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Verbena simplex
Vervain

Verbena stricta
Hoary vervain

Verbena urticifolia
White vervain
VIOLACEAE

Viola pedata
Bird's-foot violet

VITACEAE 1

Parthenoccissus inserta
Thicket creeper, {
wocdbine

-t
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Species

Herbs (Continued)

A-4)

Table 1. Abundance of Plants Found in the River Valleys
in the Twin Cities Arca (Continued)

SAF Minn, St. Croix
Pool: Upper Lower 1 2 River River

Transect: AA BB CCIBB| AA BB CCJAA BB CC{AA BB CCJAA BB YY CC

HEPATICAE
(Liverworts) P

MUSCI (mosses) P P P P

A R Y e A Y .




Table 2 . Partial List of Plants of the Lower St. Croix River
Valley (Taylors Falls to Prescott) (BOR, 1972)

(common names in parenthesis)

ACERACEAE

Acer ncgundo (Box Elder)

Acer nigrum (Black Maple)
Acer rubrum (Red Maple)

Acer saccharinum (Silver Maple or Soft Maple)
Acer saccharum (Sugar Maple)
Acer spicatum (Mountain Maple)

AIZOACEAE
Mollugo verticillata (Carpetweed)

ALISMACEAE
Sagittaria sp. (Arrowhead)

ANACARDIACEAE

Rhus glabra (Smooth Sumac)
Rhus radicans (Poison Ivy)

APOCYNACEAE

Apocynum androsaemifolium (Dogbane)

ARACEAE

Arisaema triphyllum (Jack-in-the-Pulpit)
Symplocarpis foetida (Skunk Cabbage)

ARALIACEAE i

Aralia nudicaulis (Wild Sarsaparilla)
Panax quinquefolius (Ginseng)
Panax trifolius (Dwarf Ginseng)

ASCLEPTADACEAE

Asclepias exaltata (Tall Milkweed) : 1
Asclepias ovalifolia (Oval-~leafed Milkweed) *
Asclepias syriaca (Common Milkweed)

Asclepias tuberosa (Butterflywced)

Asclepias verticillata (Whorled-leafed Milkweed)
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Table 2, Partial List of Plants (Continued)

BETULACEAE

Alnus incana (Speckled Alder)

Betula papyrifera (Paper Birch)

Carpinus caroliniana (Blue Beech or American Hornbeam)
Ostrya virginiana (Ironwood or Hop Hornbeam)

BORAGINACEAE

Hackelia virginiana (Beggar's Lice)
Lappularedowskii (Stickseed)

Lithospermum canescens (Hoary Puccoon)
Lithospermumcarolinense (Hairy Puccoon)
Lithospermum incisum (Narrow-Leaved Puccoon)
Onosmodium molle (Marble-seed, False Gromwell)

CAMPANULACEAE
Campanula rotundifolia (Harebell)

CAPRIFOLIACEAE

Diervilla lonicera (Bush-Honeysuckle)

Lonicera prolifera (Grape Honeysuckle)

Lonicera tatarica (Tartarian Honeysuckle)

Sambucus canadensis (Common Elder)

Sambucus pubens (Red-berried Elder)

Symphoricarpos occidentalis (Wolfberry)

Symphoricarpos orbiculatus (Coralberry)

Triostium perfoliatum (Horse-Gentian, Feverwort, Wild Coffee)
Virburnum cassinoides (Wild Raisin)

CARYOPHYLLACEAE

Cerastium arvense (Field Chickweed)

Cerastium nutans (Nodding Chickweed)

Cerastium vulgatum (Ccmmon Mouse~Eared Chickweed)
Saponaria officinalis (Soapwort, Bouncing Bet)
Stellaria aquatica (Water Chickweed)

CERATOPHYLLACEAE

Ceratophyllum demersum (Coontail or Hornwort)

CISTACEAE

Helianthemum bhicknellii (Hoary Frostweed)

COMMELINACEAE

Tradescantia bracteata (Long-Bracted Spiderwort)
Tradescantia occidentalis (Western Spiderwort)
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Table 2, Partial List of Plants (Continued)

COMPOSITAE

Achillea millefolium (Common Yarrow)
Arctium minus (Common Burdock)

Antennaria plantaginifolia (Pussytoes or Plantain-Leaved Everlasting)

Anthemis cotula (Mayweed, Fetid Chamonile)

Aster novae—angilae (New England Aster)

Aster spp. (Aster)

Bidens beckii (Water Marigold, Beggar's Ticks)

Bidens connata (Purple-Stemmed Beggar's Ticks)
Carduus nutans (Musk-Thistle)

Cirsium arvense (Canada Thistle)

Conyza canadensis (Horseweed)

Crepis tectorum (Hawk's-Beard)

Erigeron annuus (Daisy Fleabane)

Erigeron Philadelphicus (Philadelphia Fleabane)
Erigeron pulchellus (Robin's Plantain)

Erigeron strigosus (White Top or Slender Daisy Fleabane)
Eupatorium maculatum (Joe-Pye Weed)

Eupatorium perfoliatum (Thoroughwort, Common Boneset)
Helianthus occidentalis (Sunflower)

Krigia biflora (Dwarf Dandelion)

Prenanthes alba (Rattlesnake-root)

Ratibida pinnata (Gray-Headed Coneflower)

Rudbeckia hirta (Black-Eyed Susan)

Senecio pauperculus (Dwarf Groundsel)

Senecio plattensis (Ragwort, Prairie Ragwort)
Silphium perfoliatum (Cup-Plant, Rosin-Weed)

Solidago flexicaulis (Zig-Zag Goldenrod)

Solidago gigantea (Giant Goldenrod, Lake Goldenrod)
Solidago graminifolia (Grass-Leaved Goldenrod, Bushy A.)
Solidago nemoralis (Eastern Gray Goldenrod)

CONVALLARIACEAE

Vagnera Spp. (Solomon's Seal)

CORNACEAE

Cornus alternifolia (Green Osier, Alternate-Leaved Dogwood,
Pagoda Tree)
Cornus racemosa (Panicled Dogwood)

CRUCIFERAE

Berteroa incana (Hoary Alyssum)

Cardamine pennsylvanica (Peunsylvaunia Bitter Cress)
Hesperis matronalis (Dame's Violet)

Nasturtium officinale (Watercress)

Rorippa obtusa (Yellow Cress)
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Table 2. Partial List of Plants (Continued)

CUPRESSACEAE

Juniperus virginiana (Red Cedar)

occidentalis (White Cedar)

cephalophora (Oval-Headed Sedge)

eleocharis (Involute-Leaved Sedge)

sartwellii (Sartwell's Sedge)

stipata (Awe-Fruited Sedge)

Thuja

CYPERACEAE
Carex acnea (Sedge)
Carex anncctens (Sedge)
Carex
Carex communis (Scdge)
Carex
Carex laxiflora (Sedge)
Carex lurida (Sedge)
Carex meadii (Sedge)
Carex normalis (Sedge)
Carex
Carex
Carex umbellata (Sedge)
Carex

vulpinoidea (Fox Sedge)

Cyperus filiculmis (Slender Cyperus, Galingale)

Cyperus schweinitzii (Schweinitz's Cyperus, Galingale)

Eleocharis palustris (Spike Rush)

Scirpus amcricanus (Sword Grass, Three~Square Grass)

Scirpus atrovirens (Bulrush)

Scirpus cyperinus (Wool Grass)

Scirpus rubrotinctus (Bulrush)

Scirpus validus (Giant Bulrush)

DIOSCOREACEAE

Dioscorea villosa (Wild Yam)

EQUISETACEAE
Equisetum hyemale (Tall Scouring-Rush)

Equisetum pratense (Meadow Horsetail)

EUPHORBIACEAE
Euphorbia corollata (Flowering Spurge)

Euphorbia cyparissias (Cypress Spurge)

Euphorbia glyptosperma (Ridge-Secded Spurge)

Fuphorbia nutans (Eyebane)

FABACEAE or LEGUMINOSAE

Amorpha canescens (Prairie Lead Plant)

Astragalus crassicarpus (Ground Plum)

Melilotus alba (White Sweet Clover)

Petalostemum candidum (White Prairie Clover)

Petalostemum purpureum (Purple Prairie Clover)

Vicia
Vicia

cracea (Tufted Vetch)
villosa (Hairy Vetch)
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Table 2. Partial List of Plants (Continued)
1 FAGACEAE
Quercus alba (White Oak)

Quercus macrocarpa (Bur Oak or Mossycup Oak)
Quercus rubra (Red Oak)
Quercus velutina (Black Oak)

GERANIACEAE

Geranium spp. (Wild Geraanium)

GRAMINEAE

Agrostis palustris (Creeping Bentgrass)

Bouteloua curtipendula (Side-Oats Grama)

Eragrostis pectinaceae (Pursh's Love Grass)

Glyceria grandis (Reed Meadow Grass)

Glyceria striata (Fowl Meadow Grass or Nerved Meadow Grass)
Panicum depauperatum (Panic Grass)

Phalaris arundinacea (Reed Canary Grass)

Poa pratensis (Kentucky Blue Grass)

i

HYDROPHYLLACEAE

Ellisia nyctelea (Ellisia)
Hydrophyllum appendiculatum (Appendaged Waterleaf)

HYPERICACEAE
Hypericum perforatum (Perforated St. John's Wort)
Hypericum punctatum (Spotted St. John's Wort)

IRIDACEAE

Sisyrinchium campestre (Prairie Blue-Eyed Grass)

JUNCACEAE

Juncus balticus (Spikerush)
Juncus compressus (Spikerush)
Juncus effusus (Spikerush)
Juncus longistylis (Spikerush)
Juncus secundus (Spikerush)

LABIATAE

Galeopsus tetrahit (Hemp-Nettle)
Glecoma hederacea (Creeping Charlie)
Hedeoma hispida (Mock Pennyroyal)
Leonurus cardiaca (Motherwort)
Lycopus officinalis (Water Horehound)
Lycopus virginicus (Bugleweed)
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Table 2. Partial List of Plants (Continued)

Monarda fistulosa (Wild Bergamot, Horsemint)
Nepeta cataria (Catnip)

Prunella vulgaris (Selfheal)

Scutellaria lateriflora (Mad-Dog Skulleap)
Scutellaria parvula (Skullcap)

Teucrium canadense (American Germander)

LEMNACEAE

Lemna spp. (Duckweed)

LILIACEAE

Allium cernuum (Nodding Wild Onion)

Lilium superbum (furk's-Cap Lily)

Maianthemum canadense (Wild Lilly-of-the-~Valley)
Trillium spp. (Trillium)

LOBELIACEAE
Lobelia spicata (Highbelia, Pale~Spile Lobelia)

NAJADACEAE

Najas sp. (Naiad)
Zannichellia palustris (Horned Pondweed)

NYCTAGINACEAE
Oxybaphus hirsutus (Hairy Umbrellawort)

OLEACEAE

Fraxinus nigra (Black Ash)
Fraxinus pensylvanica, var. subintegerrima (Green Ash)

ONAGRACEAE

Circaca quadrisulcata (Tall Fnchanter's Nightshade)
Epilobium ciliatum (Willow Herb)

Epilobium paniculztum (Willow Herb)

Oenothera biennis (Common Evening Primrose)

OPHIOGLOSSACLAE

Botrychium virginianum (Rattlesnake Fern or Virginia Grape Fern)

OXALIDACEAE

Oxalis stricta (Upright Wood-Sorrel)
Oxalis violacea (Violet Wood-Sorrel)




Table 2. Partial List of Plants (Continued)
PAPAVERACEAE

Sanguinaria canadensis (Bloodroot)

PHYRMACEAF,
Phyrma leptostachya (Lopseed)

PINACEAE

Larix laricina (Tamarack)
Picea canadensis (White Spruce)
Pinus resinosa (Red Pine)

Pinus strobus (White Pine)

PLANTACINACEAE

Plantago major (Common Plantain)
Plantago Rugelii (Wood Plantain or Rugel's Plantain)

POLEMONIACEAE

Phlox divaricata (Phlox)
Phlox pilosa (Prairie Phlox)
Polemonium rcptans (Jacob's Ladder)

POLYGONACEAE

Polygonum coccineum (Scarlet Snartweed or Swamp Smartweed)
Rumex acetosella (Sheep-Sorrel)
Rumex crispus (Yellow-Dock or Curled-Dock)

POLYPODIACEAE

Adiantum pedatum (Maiden Hair Fern)
Cystopteris fragilis (Bladder Fern)

PRIMULACEAE

Lysimachia nummularia (Moneywort)
Lysimachia ciliata (Fringed Loosestrife)

RANUNCULACEAE

Anenone canadensis (Canadian Ancmone)
Ancwmone caroliniana (Carolina Anemone)
Anemone cylindrics (Thimble Weed)
Auemone _quinquefolia (Wood Anemone)
Ancmone virgiriana (lall Thimble Weed)
Anemonella thalictroides (Rue Anemone)
Aquilegia canadensis (Wild Columbine)
Delphinjum virescens (Prairie Larkspur)
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Table 2. Partial List of Plants (Continued)

Hepatica acutiloba (Hepatica, Sharp-Leaved Liverleaf)

Hepatica americana (American Liverleaf, Hepatica)

Ranunculus acris (Tall Buttercup) .
Ranunculus abortivus (Kidneyleaf)

Ranunculus aquatilis (White Water-Crowfoot)

Ranunculus pensylvauicus (Bristly Crowfoot or Buttercup)

Ranunculus rhomboideus (Prairie Buttercup or Crowfoot)

Rannunculus septentrionalis (Swamp Buttercup)

Thalictrum dasycarpum (Purple Meadow~Rue or Tall Meadow-Rue)

- e

RHAMNACEAE

Ceanothus americanus (New Jersey Tea)

ROSACEAE

Agrimonia pubescens (Cocklebur)

Amelanchier huronensia (Service berry, Shadbush)

Amelanchier spp. (Juneberry)

Crataegus spp. (Thorn—Apple)

Fragaria vesca (Wild Strawberry)

Geum canadense (White Avens)

Geum laciniatum (Avens)

Geum triflorum (Three-flowered Avens)

Physocarpus opulifolius (Ninebark)

Potentilla argentea (Silvery Cinquefoil)

Potentilla argua (Tall Cinquefoil)

Potentilla norvegica (Cinquefoil)

Potentilla recta (Upright Cinquefoil, Rough-Fruited Cinquefoil) ;
Potentilla simplex (01d-Field Cinquefoil) :
Prunus americana (American Wild Plum) 1
Prunus pensylvanica (Pin Cherry)
Prunus Virginiana (Choke cherry)

Rosa blanda (Smooth Wild Rose)

Rosa suffulta (Wild Rose)

Rubus occidentalis (Black Raspberry)

RUBIACEAE

Galium boreale (Northern Bedstraw)
Galium trifidum (Small Bedstraw)
Houstonia longifolia (Bluet)

SALICACEAE

Populus deltoides (Cottonwood)
Populus grandidentata (Bigtooth Aspen)
Populus tremuloides (Quaking Aspen)
Salix humilis (Small Pussy-Willow)
Salix interior (Sand-bar Willow)
Salix nigra (Black Willow) !
Salix spp. (Willows) f

|
|
!
!
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Table 2. Partial List of Plants (Continued)
SANTALACEAE

Comandra umbellata (Bastard Toadflax)

SAXTFRAGACEAE

Heuchera hirsuticaulis (Alum Root)
Heuchera Richardsonii (Alum Root)

SCROPHULARIACEAE

Besseya bullii (no common name)
Linaria vulgaris (Butter-and-Eggs)
Mimulus glabratus (Monkey Flower)
Mimulus ringens (Square-Stemmed Monkey Flower)
] ] Penstemon gracilis (Slender-Leaved Beard-Tongue)
' Penstemon grandiflorus (Large Flowered Beard-Tongue)
i Scrophularia lanceolata (Lance-Leaved Figwort)
Verbascum Thapsus (Great Mullein)
. ‘ Veronica americana (Speedwell)
Veronicastrum virginicum (Culver's Root)

— e ems wss @8 R

SOLANCEAE

Physalis heterophylla (Clammy Ground Cherry)
Physalis longifolia (Ground Cherry)

SPARGANACEAE
; Sparganium (Bur-Reed)

TILIACEAE

Tilia americana (American Basswood or Linden)

TYPHACEAE

o Typha latifolia (Broad-Leaved Cattail)

, ULMACEAE

Celtis occidentalis (Hackberry)
Ulmus americana (American Flm)
Ulmus rubra (Slippery Elm) .

UMBELLIFERAE

Angelica atropurpurca (Alexander)

Cryptotaenia cenadensis (Wild Chervil, Canadian Honewort)
Heracleum lanatum (Cow Parsnip)

Osmorhiza longistylis (Anise-Root, Smooth Sweet Cicely)
Pastinaca sativa (Wild Parsnip)

Sanicula marilandica (Black Snakeroot)

Zizea aurea (Golden Alexander)
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Table 2. Partial List of Plants (Continued)
URTICACEAE

Boehmeria cylindrica (False Nettle)
Urtica dioica (Stinging Nettle)

VALLISNERIACEAE

Vallisneria spiralis (Wild Celery)

VERBENACEAE

Verbena bracteata (Vervain)

Verbena hastata (Blue Vervain)
Verbena simplex (Vervain)

Verbena stricta (Hoary Vervain)
Verbena urticifolia (White Vervain)

VIOLACEAE
Viola pedata (Birdsfoot, Pansy Violet)

VITACEAE

Vitis riparia (Winter-Grape, Frost Grape)
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Table 3. Vegetation of Floodplain (old dredge spoil) and Bluff
Habitats on the Minnesota River (Cooper, 1947).

Trces

Acer ncgundo

Acer saccharinum
Fraxinus nigra
Traxinus pennsylvanica
Fraxinus sp.

Populus deltoides
Salix amygdaloides
Ulmus americana

Ulmus rubra

Shrubs

Herbs

Cornus stolonifera
Cornus racemosa
Salix longifolia
Sambucus canadensis
Vitis riparia

Acalypha rhombodia
Anemone virginiana
Aster lateriflorus
Aster sp.

Bidens sp.

Boehmeria cylindrica
Boltonia latisquama
Carex gracilima
Cuscuta sp.

Elymus virginicus
Eupatorium perfoliatum
Geum sp.

Helenium autumnale
Heuchera richardsonii
Laportia canadensis
Lathyrus sp.

Leersia oryzoides
Lycopus virginicus
Menispermum canadcnse
Mentha sp.
Physostegia speciosa
Plantago major
Oryzopsis sp.

Stachys aspera

Urtica gracilis

Box elder

Soft (Silver) Maple
Black ash

White ash

Ash

Cottonwood
Peach-leaved willow
American clm
Slippery elm

Red osier dogwood
Racemose dngwood
Willow

Common elder
River-bank grape

Three-seeded mercury
Tall anemone

Calico aster

Aster

Stick-tights

False nettle

Small headed boltonia
Sedges

Dodder

Virginia wild rye
Common boneset
Avens

Snecezeweed

Alum root

Wood nettle

Wild pea

lice cut-grass
Bugle weed

Moonseced

Mint

False dragon-hecad
Comnon plaantain
Mountain-rice

Rough hedge nettle
Slender wild nettle
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Table 4, Vegetation of the Spring Lake area
(Data from Leisman, 1959).

HABITAT: Ravines and Bluffs

Trees - common

American elm Ulmus americana
Slippery elm Ulmus rubra
Basswood Tilia americana

Green ash Fraxinus pennsylvanica
var. subintegerrima

Box elder Acer negundo
Cottonwood Populus deltoides

Red cedar Juniperus virginiana

~ present
Ironwood Ostrya virginiana
Butternut Juglans cinerea

Oaks (several) Quercus spp.
Paper birch Betula papyrifera

Shrubs ~ common

Red-berried elder Sambucus pubens
Missouri gooseberry Ribes missouriense

HABITAT: River Terraces and Uplands

Prickly gooseberry Ribes cynosbati
Black raspberry Rubus occidentalis
Prickly ash Xanthoxylum americanum
Hazel Corylus americana

~ present
Wolfberry Symphoricarpos occidentalis

Yellow jewelweed Impatiens pallida
Nettle Urtica procera
Sweet cicely Osmorhiza sp.

alis
Shrubs
None
Herbs

Kentucky bluegrass Poa

Trees

Northern red oak Quercus
borealis

Pin oak Q. palustris
Bur oak Q. macrocarpa

American elm Ulmus
americana

Bitternut hickory Carya
cordi formis

Butternut Juglans cinerea

Hackberry Celtis occident-

ratensis
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Table 5, Checklist of Mammals Observed in
the lower Kinnickinnic River Valley

Species

Short-tailed Shrew Blarina brevicauda

Little Brown Bat Myotis lucifugus

Raccoon Procyon lotor

Mink Mustela vison

Striped Skunk DMephitis mephitis

Badger Taxtidea taxys

Red Fox Vulpes fulva

Woodchuck Marmota monax

Thirteen~lined Ground Squirrel Citellus tridecemlineatus
Eastern Chipmunk Tamias striatus

Gray Squirrel Scirius niger

Red Squirrel Tamiasciurus hudsonicus

Fox Squirrel Sciurus carolininsis

Southern Flying Squirrel Glaucomys volans

Plains Pocket Gopher Geomys bursarius

Beaver Castor canadensis

Prairie White-footed Deer Mouse Peromyscus leucopus
Woodland White-footed Deer Mouse Peromyscus maniculatus

Pennsylvania Meadow Mouse Microtus pennsylvanicus
Prairie Vole Microtus ochrogaster

Muskrat Ondatra zibethica

Woodland Jumping Mouse Napaeozapus insignis
Cottontail Rabbit Sylvilagus floridanus
White-tailed Deer Odocoileus virginianus

A-20
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Table 6 (Continued),

Specics Habitat | jan. Feb. Mar. Art. May June July Aug. Sept. Oct. Nov, Dec.
- 1 ! ; T T T T
l.oon Al i i .
Red-throated Loca Al ! { Lol i oo : { ! : I i i
Holtoell’s Grebe A II i R e i S R S B S e s o C P L'
i . ' Lo Co | .
Horned Grebe Al-2 i | 3 R A ] — i
Eared Greb: Al-2 : ; . oo . P - il |
Picd-billed Grebe A2-3 : : l B
White Pelican Al 1 . rel ole e LT B A R I N R
Duuble-cr. Coruiorant Al :
Great Blue Horon A2-3
44 -4 et
American Egret A2-3 - =] e - e - -
Green Heron A3, B-5

Bl. -cr. Night Ueron A2-3,C-1

D R it Bhtat SR

American Bittern A2-3
Least Bittern 43 . creridmmmandnnaacd
Vhistling Swan Al ! b I |
:
- . i) .
Canada Goose Al-2 ' — | i
White-fronted Goose Al-2 . | H | i
- Snow- Blue Goose At-2 v | | I
| i ! ;
Mallard A JEIG U U [ty iy PN
Black Duck A oo la]mtm e e e | :
Cadwall A ( I e e - . - ; i
J i - [ \ i L 1
e | oo - . R T "
Bakipate A . ‘ | : [ ! X
American Pintail A -l ‘ [Ty PPV PR PP . A |
Green-winged Teal A el |e . SN P SR (Y I —_ ' -l
& L] f : | HEERE RN
i 1 T " 1T T I
Blue-winged Teal A2-3 | ; X X L A et il Al I
Cinnamon Teal A2-3 ' el ! ' ! P ! ! | [ ‘
Shoveler A2-3 ! . L R R R or=i !
: 1 R e
Wood Duck — i
Red head A X PURPREPEN PR iy PUg ey -
Ring-necked Duck A - . R R L Lt : . ;
. [ D i i ] \
Canvas-back A § ! d : i | '.. -t T
Lesser Scaup Duck A -r e R ad -| —eed
Greater Scaup Duck A | l [ ' Vo ! I { l | ‘_‘
x S 4 4 0 P B et IV T -
L Golden-eye Al -1 il r’ - " N - ! 1 i i
. Barrow’s Golden eye Al el b : L i 1 i 1 ’ L
fuflle-head Al > | - | ! | ] i aced®
‘ 01d Squaw Ai NN JEEER l j o -
White-winged Scoter Al l ‘ LA ] ! | a fetele! ‘J
* ' Sutf Scoter Al | - i ! l : - Leal
; ! i : ! !
American Scoter Al : ! il | , l , ' ‘ ' h l ! ‘ '
Rlldl!y r)'\.\'k A.'f-3 | ""“"“-— -— : L da
HooJded Merganser A |=i=]= : *-t B I L . tm
: - - R el S —- e R R e
Amearican Marganver A mmem- ” ol 1_ T
Red-breastad Merganser A comde i Gl ; -
Turkey Vulune F ! ! i - el EREIE o E ol ol LRl I } .
| A ) T [ | i
Swallows-tani «f Fate F l I ! hd , C Lo ! Lol ! [ !
Goshawk (o} - — | ' ‘ b | \ ‘ 1 i
Sharp- shinned Hawk [ p1 L | l lee Y (PR T R D Py R -4{-4 cdcwa
0 I O T A AR L]
.
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I Table 6 (Continued).
{ l Species Habitat | Jan. Feb, Mar, Apr, May June | ity | Aug. Sept. | Oct. { Nov. Dec.
: H T T ™T 3 r
3 Cooper's Hawk C ----———!-T— l ;7 1 ! ‘ . . ! ‘—--! | ‘o
Red-tailed Hawk F.C e | oo | o [ | | = . ; t e
Red-shouldered Hawk F.C o | e ---;-1 reetedrecsedeccne -..-...-...-.»-,-—.-».L.'.. - ! ! H
F ‘i 1 \ [ . tod : !
4 Broad -winged Hawk F.C i hee P T
Rough-legged Hawk F.D cedeq i | I i \
1 Ferruginous Rough-leg F.D i | } ' ! 1 . » !
3 - ‘ . *
I Golden Eagle F o lefmlcm]|alalallaiclaala] 1 i { ! i -]
Bald Eagle F O RO (PR N (N _-.....-t- |- ..‘:.........Y_-...i_ —lerofecenote — -
Marsh Hawk F.D Y TS PR P P S -.‘ T : ‘ ——
» 0 i . |
f‘ Osprey F,C edatobe I [ i..-.-[.... -t g
Gyrlalcon F.D |» . I t
i Duck Hawk F,.G ,--....---..--..!..-..;-___...........
1 " ~ | | 1 | | \
g Pigeon Hawk F.C | — -] | l | ] ==l l !.
: Sparrow Hawk F,D |=tecedeqecat-b . acrcterase
p Ruffed Grous.- C |e¢ereg-t- -r-..,. - -.-...'..,..-‘.-.. coenvdereactocarododasotoecrndene ond
i H i
Prairie Chicken D ' ,
Sharp-tailed Grouse B,.D ‘ |
' European Partridge D '-——--————----—----t———-—I---——-.-—--'---__ |
| i
. Bob-white B2-3 -—---—-—-i—---~—i--1—--2-—--!-!-—--——----—l-‘-
Ring-necked Pheasant D - — :
Sandhill Crane A2-D o loioe | i
l King Rail A2-3 . o |o -
Virginia Rail A2-3 -4 cqetafes
Sora A2-3 edad ' o !
[ i i | [ 17T ‘
' Yellow Rail Di-2 . . ! ] ! | . 1
Florida Gallinule A2-3 '] Petet-trgat-sngog-r-q4= -?-r-.---r-r- |
Coot A . ; - —r f=r-t-
Piping Plover H oo | [ I
Scemipalmated Plover I. H s - I pot- - :
Killdeer AL D podet= - ~eter
1 ‘ IR
Golden Plover I,D, 1 === === bod St R ead B [l el St Sl
Black-bellied Plover 1L.D, H oq=f=]=p [Tt Bl Rl Rl Bl
Ruddy Turnstone H R, 4 [ ‘
' ) : T
Woodcock Bl B R Sl e e R demndobocaoles | |
" Wilson's Suipe 1,D- L CA LI L B 22 o - - —f-‘- -I— it et
- ' Upland Plover D2-3 |"I‘- i bt thiehiehd Rtk (b Sl sl el ok sl i
1 !
< i T i
Spotted Sandpiper I-H : : :
Solitary Sandpiper I i l' - . .
Western Willet H-1 ! { ‘ * ‘ | ‘ " ‘ ! I
l RENANEEE I c ! T
Greater Yellow-legs H-1 sformbegmtean . SRR ER LI E 2Y ek GLED A Tl o
. . Lesser Yellow-legs H-1 ; ; - - — ‘ .
. Knot H ! ' [ I } Vo . l‘: !
I \ | T ; i ‘
Pectoral Sandpiper H-1 o od ow —=- i - : - E
White-rumped Sandpiper H-1 ' St eed -t ‘ . | l
Raird’s Sandpiper H-1 R sletel ] ) P
; ;
Least Sandpiper H-1 tose - !
Red-hacked Sandpiper H- 1 Pl . C !
Dowitcher H-1 fod Bl Bl Bl ' l R T P Y B ‘ | L
1 ] 14 l [} | I |
T P BT P o N gL




Spectes Habitat
Stilt Sandpiper H,1
Semipalmated Sandpiper H.1
Buff-breasted Sundptper D, H,1
Marbled Godwit D, H, 1 .
Hudsonian Godwit H.1 -
Sanderling H
Avocet H.1
Wilson's Phalarope Dl- A
Northera Fhalarope Al
Herring Gull A F
Ring-billed Gull AF
Franklin's Cull A,D.F
Bonaparte's Gull AF
Forster's Tern A
Common Tern A
Least Tern H,F
Caspian Tern F.A
Black Tern A
| !
dourning Dove D i !
Rock Dove B ! :
Yellow-bitled Cuckoo o] :
Black-billed Cuckoo [
Screech Owl C
Great Horned Owl C -
4
Snowy Owl D - -1 -; -
Hawk Owl c l |
Barred Owl (4 -
| —
Great Gray Ow! C .4 ! i
Long-carcd Owl [of - .—-
Short-eared Owl D -.‘.
!
Saw-Whet Owl c .l
Whip-poor -will (o
Night hawk
Chimney Swift F l
Ruby-th'd Huramingbird C¥E, :
Bulted Kinglishur C-1,G _[
Flicker Cc
Pileated Woodpecker C
Red-bellicd Wowdpecker C
Red-hcaded Wooly C
Yollnwsboeilio s (&
tairy Woodp wie C
Dowry Wasdyecb s C
Artic 3-tocd W et C

Fing bard

Crested Flycatcher
Phocbe

B-3,C-4.D

C-1,8-3

Table 6 (Continued),
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Table 6 (Continued),

' Species Hab, Jan, Feb, Mar. Apr, My June: July Aug. Scpt. Oct. Nov. 13 XA
I
Yellow-tellicd Flycatcher [ 4 -i.l.. - [ [ ;-l- -I .1-J - I
Aller Flycatcher BC - . e - 1
Least Flycatcher (o} I . . . ——e e
+ 1 . | 1
l Wood Pewee c U O O Y f i ‘
Olive-sied Flycatcher c L { Pt | ]
Horned Lark ST VO O D : ‘ Lo MR e s
-4 ! . i O '
Tree Swallow ¥B bode ! : . —- !
Bank Swallow FG l-l Y A
Rough-winged Swallow FG - - ' 1 L
H ] 1 o
‘ ) i | O ‘ R X
Barp Swallow EF | 1o D | ! ! I
I Cliff Swallow GE St S LR ceetedadeaadedandidliodel
Purple Maru : Lo — . . — et el l
[4 artin EF T ; aa ™ X po !
Canada Jay [of o % ’ ‘ l ‘ | o 1ele : |
Blue Jay c :
I Magpic CB RN PO (U PR [ } i l ..g-i.. i
Raven CF ’ } , ; 4 p{il ! |
Crow CF —dodod- T . - | - too- e
Black-capped Chickadee C e ‘ . il .
' ] ' ]
l Hudsonian Chickadce s L I | o ‘ '
+ Tufted Titmouse C ..-...-..-_..__—.._...l I Eadd EA T P PR
' White-breasted Nuthatch c - . ‘—-q
i i i [
l " Red-breasted Nuthatch c f el || [= | [ | = e f = —l- B P S O ..'-. —fmimia ]t
. Brown Crecper [of RO U Py PG U (PR PO ;
House Wren .EC dolid ; -4 | | .
i | i I !
l Wintexr Wren B-4,C “|=i=i=)=|= “=t=1=irei-
Bewick's Wren (o] vl Rt 4 .
Carclna Wren c pod L csne -1 . . ad - o] dono L
Long-billed Marsh Wren A3 - =~ — : ‘ l
Short-billed Marsh Wren DI - e i - . “ge=- !
Mockingbird c . . JEER R R I A ol I p o
M H H " i H !
Cat bird CE —1— : : —— ;
Brown Thrasher CE PS5 P PR ; - . . UMY ISR PN
Robin . CE  Nelw|m|-|ala]|- ' : ) P
‘ X - ‘ -deea ' Lo
Wood Thrush c [ ] == . ‘ — ; | | |
Herindt ‘Thrush c l i l | i ‘ - :
l Olive-bucked Thrush c | b | A ‘ Pt 1
: S ‘ T " , .
Gray-cheeked Thrush [+ ‘ ‘ ] 1 I ! ; ! 1 |
Vecry C i ! i i 1 { l ‘
Buebird [ iy o| . [N 1 PR,
' Townsend's Solitaire c . 2| jee a jof | ; : f i ! i !1 | 4 oo, j
Bluc-gray Gnatcatcher C ' ‘ ! e Attt Rt L Dl Bl el S | )
Grldea-crowned Kinglet c it bl haf el - bl LI P P - -
Ruby-crowned Kinglet (o] ) . | i : :
American Fipit | Pl | i | [ mepesseet | i
Mobrmian Waxwing [} S e o o e P B B e LY LI v it ! t i R RE s EEI
Cedar Waxwing [o] O P o —_— —— e -
l Nozrthorn Shrike B-3.C-4.D === = - - ' L e b irbasi bl badindia bl
Migrant Shrike c-4,D 1 ‘ : v . ; { l ] L‘
AR NN AN RN s
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Table 6 (Continued),

Apr,

Dec.

Starling
Bell’s Virco
Yellow-throated Vireo

0

rT

Rluc-headed Vireo
Red-cyed Vireo
Mfladelphia Vireo

Warbling Vireo
Black & White Warbler
Prothonotary Warbler

N0 |looaliaoem

2]

1

Worm-eating Warbler B4
Golden-wingud Warbler B3
Blue-winged Warbler B82-3

Tennessee Warbler (o
Orange-crowned Warbler C
Nashville Warbler [o]

Parula Warbler C
Yellow Warbler B2-3, E
Magnolia Warbler C
Cape May Warbler (o}
Black-th'd Blue Warbler <
Myrtle Warbler C
Audubon’s Warbier (%
Rack-th'd Green Warbler o
Cerulcan Warbler C.

Blackhurnian Warbler z
Hooded Warbler H4
Chestnut-sided Warbler B3

Bay-breasted Warbler (o4
Black-poll Warbler C
Pine Warbler C
Palm Warbler cB
Oven-bird B4
Northern Water-Thrush B5
Louisiana Water-Thrush B5
Connecticut Watbler B4
Mourning Warbler B4
Yellow-throat A-3,B1
Yellow-breated Chat B2
Wilson's Wartler B3-4,C
Canads Warbler (o
Redstart C
English Spavrow B
Pobolink Dl
Eastern Meadowlark D
Western Meadowlark D
Yellow-hoaled [a i A3
Red-wirg«f Rackined A3

Orchard Oriole

Ve o A WGP e gy
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4
l Table 6 Continued),
l Species Habitat | Jan, Feb. Mar. Apr. May June July Aug. Sept, [ N Nov, Dec.
: T
3 Baltimore Oriole [of + }ﬁl l l ‘ I i 1
Rusty Blackbird C-1 R UG (Y (U QU S UG PROY . i _ . : 1 PR
l Rrewer’s Blackbiid D Jeefem|ae oo fom]om]| o ~— ; i - Y U DS Py
H H B { i . 3 i | i
7 1
Bronzed Grackle cpe  |=depodedbobololld . ! ! ' | { It |
4 Cowbird BCDE  |[— - f ‘ - ; YV PR S
Scarlet Tanager c : L L . |
hid Pl : it [ ! o I
3 Cardinal C : ; L — i i Pl
Rose-breasted Grosbeak C L ' i ]
Y Indigo Bunting B-2, 3 l . !
Dickeissel D-2 N S I A |
Evening Grosbeak PN [ () St U (U USRS JUSG pR Uy PRy IS (Y ) Py P ..__._..{_..._..
Purple Finch Cc o f o | e | e |
» =
] Pinc Groshoak L e o o o Ry g U U P 1
Hoary Redpoll D,B-2 ol e [ o e f o | e | e [ e [ ____:__i___.___
i Redpoll D.B-2 ——
[ 1
{ski ! 11
r Pine Siskin C TR N IIII Y v P O
Goldfinch CB i | Y
Red Crossbill C-5 Ne|e|m]=|={m ...I._'_. |=f=]e L e dr || = | =
- )
White-winged Crossbill C-5  [omlom ||t | el =i = [ == U N0 R U R g -
Towhee C R P
I Savannah Sparrow D-2 - mde dad
Grasshopper Spirrow D-3 Hededrdesutatebaratatad Ry §
Leconte’s Sparrow A3, D-1 b el Bl Bl Rl £ R R ) EOR PP [0 PR SRS DIOR (VS PG I DUV
Henslow's Sparrow A3,D-1 ad el o o [ [ | e fam [ o o [ fonn [ f e o |
l Nelson’s Sparrow A3,D-1 Il' | l . Jo ‘{ l
Vesper Sparrow D-3 o IS [ — . — — - e
Lark Sparrow Cc-4,D-3 --.-.-%-T-.---:.-. XSttt tE AT I -.;-.
t— + : ; '
Slate-colored Junco C - - .-L-.-..-_..-.‘- — - { ! b - | to-er-
Oregon Junco ¢ |=l=l=l=1=|=-|=1=i=]e] i | ! I ....!.. === |=i==
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Table 7. Checklist of Birds Observed in the Lower
Kinnickinnic River Valley by Dr. Goddard

Common Loon
Pied-billed Grebe
Great Blue Heron
Green Heron
Common (American) Egret
American Bittern
Canadian Goose
Blue Goose
Mallard

Gadwall

Pintail
Green-wing Teal
Blue-wing Teal

American Widgeon (Baldplate)’

Shoveler

Wood Duck

Ring-Necked Duck
Greater Scaup

Lesser Scaup

Common (American) Goldeneye
Bufflehead

Hooded Merganser
Common (American) Merganser
Red-breasted Merganser
Turkey Vulture
Sharp-skinned Hawk
Cooper's Hawk
Red-tailed Hawk
Red-shouldered Hawk
Broad-winged Hawk
Bald Eagle

Marsh Hawk

Osprey

Pigeon Hawk

Sparrow Hawk

Ruffed Grouse
Ring-necked Pheasant
Coot

Killdeer

Common (Wilson's) Snipe
Spotted Sandpiper
Solitary Sandpiper
Greater Yellowlegs
Lesser Yellowlegs
Pectoral Sandpiper

Great Horned Owl

Barred Owl

Nighthawk
whip-poor-will

Chimney Swift
Ruby~throated Hummingbird
Belted Kingfisher
Flicker

Pileated Woodpecker
Red-bellied Woodpecker
Red-headed Woodpecker
Yellow-bellied Sapsucker
Hairy Woodpecker

Downy Woodpecker
Eastern Kingbird
Crested Flycatcher
Eastern Phoebe
Yellow-bellied Flycatcher
Alder Flycatcher

least Flycatcher
Eastern Wood Pewee

Tree Swallow

Bank Swallow
Rough-winged Swallow
Barn Swallow

Cliff Swallow

Purple Martin

Blue Jay

Crow

Black~capped Chickadee
White-breasted Nuthatch
Brown Creeper

House Wren

Winter Wren

Catbird

Brown Thrasher

Robin

Wood Thrush

Hermit Thrush
Swainson's (Olive-backed) Thrush
Gray-checked Thrush
Veery

Bluebird

Blue-~gray Gnatcatcher
Golden-crowned Kinglet

"“""’f"” Rl
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Table 7. Checklist of Birds Observed in the Lower
Kinnickinnic River Valley by Dr. Goddard (Continued)

Woodcock Ruby-crovned Kinglet
Ring-billed Gull Cedar Waxwing R
Herring Gull Starling

Rock Dove Yellow-throated Vireo
Mourning Dove Solitary Vireo
Yellow-billed Cuckoo Red-eyed Vireo
Black-billed Cuckoo ~Philadelphia Vireo
Warbling Vireo Savannah Sparrow
Black & White Warbler Grasshopper Sparrow
Tennessee Warbler Vesper Sparrow
Orange-Crowned Warbler Slate-colored Junco
Nashville Warbler Tree Sparrow

Yellow Warbler Chipping Sparrow
Magnolia Warbler Clay-colored Sparrow
Myrtle Warbler Field Sparrow
Black-throated Green Warbler White-crowned Sparrow
Blackburnian Warbler o White-throated Sparrow
Chestnut-sided Warbler Harris' Sparrow
Bay-breasted Warbler Fox Sparrow

Palm Warbler Swamp Sparrow
Ovenbird Song Sparrow

Northern Waterthrush (Grinnell's)Sncy Bunting
Connecticut Warbler
Yellow-throat

Wilson's Warbler
American Redstart

House (English) Sparrow
Bobolink

Eastern Meadowlark
Western Meadowlark
Red-winged Blackbird
Baltimore Oriole

Common Grackle
Brown-headed Cowbird
Scarlet Tanager
Cardinal

Rose-breasted Grosbeak
Indigo Bunting
Dickcisscl

Evening Grosbeak
Purple Finch
Pine Siskin
Goldfinch

Towhee
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Table 10, Planktonic algae species reported from Lake St. Croix
(NSP, 1971), :

PHYTOPLANKTON
Division Chrysophyta

Family Bacillariophyceae (diatoms)
Stephanodiscus astraea var. minutula
Asterionella formosa
Melosira granulata

M. granulata var. currata

M. granulata var. angustissima
Nitzschia acicularis

Synedra acus

Division Cyanophyta (blue-green)
Aphanizomenon flos-aquae
Microcystis aecruginosa
Anabaena flos-aquae

Division Chlorophyta (greens)
Ankistrodesmus falcatus
Scenedesmus quadricauda
Coelastrum proboscideum
Stichococcus sp.
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Table 11.Attached algal species identified from artificial
substrates placed in Lake St. Croix (NSP, 1971),

Species Species
Blue-green Algae Diatoms

cf. Chroococcus minimus
cf. Chroococcus minor
cf. Chroococcus minutus

Achnanthes lanceolata

cf. Achnanthes minutissima

Lyngbya cf.
Lyngbya sp. 6
Lyngbya sp. 7

Amphora ovalis
Asterionella formosa
Caloneis silicula
Cocconcis placentula

diguetti

Oscillatoria geminata Cyclotella sp. 2
Oscillatoria cf. redeckii Cyclotella sp. 3
Oscillatoria sp. 4 Cyclotella sp. &

Oscillatoria sp. 5
Oscillatoria sp. 6
Phormidium faveolarum
Phormidium molle
Phormidium sp. 2
Phormidium sp. 3
Unknown
Green Algae
Ankistrodesmus cf. convolutus
Ankistrodesmus falcatus
Ankistrodesmus falcatus
var. acicularis
Chlamydomonas sp. 1
Chlamydomonas sp. 2
Chlamydomonas sp. 3
Chlamydomonas sp. &4
Closterium cf. idiosporum
cf., geminella mutabilis
Mougcotia sp. 1
Mougeotia sp. 2
Sccnedesmus bijuga
Scenedesmus dimorphus
Scenedesnus guadricauda
var. longispina
cf. Tetraedon minimum
Ulothrix cf. zonata
Unknown

cf. = similar tg

Cymbella caespitosa
Cymbella ventricosa
Cymbella sp. 2
Diatoma elongatum
Diatoma vulgare

cf, Eunotia (sp. 1)

Fragilaria
Fragilaria
Fragilaria
Gomphonema
Gomphonema
Gomphonema

cf. capucina
construens
pinnata
constrictum
cf. lanceolata
olivaceum

Gomphonema parvulun
cf. Gyrosigma accuminatum
cf. Melosira distans
Melosira cf. italica
Melosira varians

cf. Melosira (sp. 1)
Navicula capitata

cf. Navicula radiosa
Navicula tripunctata
Navicula cf. viridula
Navicula sp. 2
Navicula sp. 3
Navicula sp. &4
Navicula sp. 5
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Table 11.Attached algal species identified from artificial

substrates placed in Lake St. Croix (RSP, 1971),
(Continucd),

Species

Diatoms (Continued)
Navicula sp. 6
Navicula sp. 7
Navicula sp. 8
Navicula spp.

Nitzschia accicularis
Nitzschia dissipata
cf. Nitzschia holsatica
Nitzschia ignorata
Nitzschia sp. 3
Nitzschia sp. 7
Nitzschia sp. 11
Nitzschia sp. 12
Nitzschia sp. 15
Nitzschia spp.

cf. Peronia erinacea
Synedra acus

Synedra parasitica
Synedra rumpens

cf. Synedra tenera
Synedra ulna

Euglenoid Algae
Trachelomonas cf. pulchella
Trachelomonas volvocina
Trachelomonas sp. 1

Yellow-brown Algae (less diatoms)
Cryptomonad sp. 1
Cryptomonad sp. 2
Cryptomonad sp. 3

Unknown Algae

Jt

Coccoid form 3
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Table 12. Benthic Animal Abundance {cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minncsota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Upper St. Anthony Falls Pool (Continued)

Transect UAA, Mile 857.3 (Continued)

UAA : Mid-stream; Spring 1973; Coarse sand; 10 to 11', 12.3 maximum depth

Organisms Sample
Class or Order Family Genus per sq ft Number

Iiptera Chironomidae Polypedilum 1 67.

UAA : Mid-channel; Summer 1973; Rocks, sand and gravel, 7' depth

Trichoptera Hydropsychidae Hydropsyche 22 64.
Cheumatopsyche 6
Ephemeroptera Potamanthidae Potamanthus 2
Heptageniidae Stenonema? (damaged) 1
' Coleoptera Elmidae 1
Diptera Chironomidae Polypedilum 2
Rheotanytarsus 12
l Pentaneurini 9
Polypedilun (pupa) 1
Tantytarsini (pupa) 2
Chironominae (unident. pupa) 1
| Empididae Hemerodromia? 4
Hemerodromia? (pupa) 2
Tipulidae (unident. larva) 1
l Simuliidae STimulim 2
Simuliun (pupa) 2
Chironomidae Lheotwnytursus ? 1

(in case, attached just behind head to cervical membrane of
a Hydropsyche larva)
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Table 12. Benthic Animal Abundance (cont.).

Comparison of Spring and Summper Samples of Benthic
Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croxi Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

'Upper St. Anthony Falls Pool (Continued)

Transect UBB, Mile 855.7

UBB : Left bank; Spring 1973; no organisms in sample

UBB : Burlington Northern RR bridge; 3rd pier from L/B; Summer 1973; Sand,rocks;

14' deep

Organisms Sample
Class or Order Family Genus per sq ft Number
Ephemeroptera Caenidae Caenis 1 49.
Diptera Chironomidae Cryptochironomus

UBB : Mid~channel;

Diptera

UBB : Mid-channel;

13.75' depth

Diptera

UBB : Right bank; Spring 1973; 4" d. chunk of cemet, very little fine sand,
medium coarse sand; 2.7' deep, 12 yards from right bank

Trichoptera

Dip*.era

Coleoptera

Summer 1973; Medium coarse sand

Chironomidae Polypedilum 1 65.

Summer 1973; Sand and fine gravel with some plant debris;

Chironomidae Paratendipes 1 54.

Hydropsychidae Cheumatopsyche 22 5.
Hydropsyche 5
Macronemum 2
Chironomidae 2
Empididae 1
Elmidae 1
Elmidae (Adults) 3

UBB : Right bank; Summer 1973; no organisms




Table 12. Benthic Animal Abundance (cont.)
Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croilx Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER {(Continued)

! Upper St. Anthony Falls Pool (Concluded)

Transect UCC; Mile 854.4

B UCC: E, Left bank only; Spring 1973; Fine sand (on shelf), hardly any sediments;
16' depth

i Organisms Sample
Class or Order Family Genus per sq {t Number
Oligochaeta 1 73.

UCC: Ekman, Left Bank; Summer 1973; no sample -

UCC: Ekman, Mid-channel; Spring 1973; no sample

UCC: Ekman, Mid-channel; Summer 1973; Sand and gravel; 10' deep

Trichoptera Hydropsychidae Cheumatopsyche 2 53.
Coleoptera Elmidae ‘ 5
Diptera Chironomidae Stictochironomus 1
Polypedt lum 1
Eukiefferiella 1

UCC: Mid- main channel; Summer 1973; Coarse sand with numerous small clam-
shells; 18.5 - 19' depth

Diptera Chironomidae Cryptochironorius 2
Polypedilum 4
Paratendipes 1




Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St., Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Lower St. Anthony Falls Pool

Transect LBB, Mile 853.4

LBB: Left bank; Sprimg 1973; 10 yards from left bank, and 325 yards from right
bank; medium coarse sand with silt, plant and shell fragments; 3' depth

Organisms Sample

Class or order Family Genus per sq ft  Number
Diptera Chironomidae Polypedilum 3 69.
Fheotanytarsus 1 .

LBB; Left bank; Summer 1973; Sand, silt and pebbles; 3' deep

Trichoptera Psychomyiidae Nyctiophylax 3
Ephemeroptera Caenidae . Caenis

Heptageniidae Stencnema 1

Coleoptera Elmidae 2

Diptera Chironomidae Dicrotendipes 8

Glyptotendipes 6

Polypedilum 2

Cryptochironomus 5

Psectrotanypus 1

Oligochaeta 5
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota dn Lower St. Croix Rivers and Mile

815,.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Lower St. Anthony Falls Pool (Concluded)
Transect LBB, Mile 853.4 (Continued)

LBB; Mid-channel; Spring 1973; A few pieces of bark, with Trichoptera larvae;
165 yards from Left bank and 155 yards from right bank, L guide wh

Organisms Sample
Class or order Family Genus per sq ft Number
Trichoptera Hydropsychidae Hydropsyche 18 11,
Hydropsyche (pupae) 2
Cheunatopsyche 9
Cheunatopsyche (pupae) 2
Philopotamidae Chimarra 1
Coleoptera Elmidae 1
Diptera Chironomidae Endochironomus 1
Microtendipes 1
Polypedilum 1
Chironominae (unident., very small
larva) 1
LBB; Mid-channel; Summer 1973; Sand and pebbles; 14' deep
Diptera Chironomidae Cryptochironomus 2
Oligochaeta 1

LBB: Right bank; Spring 1973; Medium sand and silt (little current); 100 yards
from right bank, 240 yards from left bank; 10' deep

Coleoptera Elmidae L
Diptera Chironomidae Polypediluen 17

Chironomus 1
Oligochaeta 11

LBB: Right bank; Summer 1973; no sample
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Table 12. Benthic Animal Abundance (cont)
Comparison of Spring and Summer Samples of Beunthic
A Macroinvertcbrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continucad)

MISSISSIPPI RIVER (Continued)

Pool 1

Mile 853.2

1AA . Left bank; Spring 1973; 62 yards from left bank and 127 yards from right
bank; rocks with Trichoptera and 1 mayfly; 17.0' deep

Organisms Sample
Class or Order Family Genus ‘ per sq {t Number
Trichoptera Hydropsychidae Hydropsyche 3 9.
Chewnatopsyche 8
Ephemeroptera Potamanthidae Potamanthus 1
Diptera Chironomidae Polypedilum 2

1AA : Left bank; Summer 1973; no sample

1AA : Mid-channel; Spring 1973; no sample

depth
Ephemeroptera
Ephemeroptera

Trichoptera

Coleoptera

Diptera

1AA ;: Mid-channel; Summer 1973; Coarse sand and gravel, rocks, fine sand; 11.0'
Caenidae Caents 1
Potamanthidae Potananthus 1
(Unident. damaged nymph) 1
Hydropsychidae Cheumatopsyche 3
Psycomyiidae (Unident. damaged 1
larva)
Elmidae . 2
Chironomidae Polypedi Lum 3
Cryptochirenomus 2 !
Tanytarsini 2
Pentaneurini 4
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Table 12. Benthic Animal Abundance (cont.)
Comparison of Spring and Summer Samples of Benthic
Macroinvertebrates Collected in 1973 in the

A Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)
Pool 1 (Continued)

JAA: Right bank; Spring 1973; 20 yards to right bank and 145 yards to left bank;
Rocks with 1 mayfly nymph; 13.0' depth

Organisms Sample
Class or Order Family Genus _per sq ft Number
Trichoptera Hydropsychildae Hydropsyche 4 7.
Plecoptera ~ Perlodidae Isoperla 1
Ephemeroptera Reptageniidae Stenonema 1
Diptera Chironomidae Polypedilum 1
Orthocladiinae (Unident. pupa) 1

1AA: Right-bank; Summer 1973; no sample

JTransect 1BB, Mile 850.6

1BB: Left-bank; Spring 1973; 8 yards to spoil on left bank, 225 yards to right
bank tree; Rock, gravel, sand and silt; 5.5' depth

Trichoptera Hydropsychidae Cheumatopsyche 1 6.
Diptera Chironomidae Cryptochironomus 1
Oligochaeta Tubificidae 12

1BB : Left bank; Summer 1973; Fine sand, silt, rocks; 8.5' depth

Trichoptera Hydropsychidae Cheunatcpsyche 1
Diptera Chironomidae Cryptochironomus 1
Oligochaeta 3
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Sumner Samples of Benthic
Macroinvertebrates Collected in 1973 in the

A Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Pool 1 (Continued)

Transect 1BB; Mile 850.6 (Continued)

1BB ; Mid-channel; Spring 1973; 135 yards to left bank, 76 yards to right bank
spoil and 54 more yards to base of bluff and tree; No record of substrate type;
15.5"' depth

Organisms Sample
Class or Order Family Cenus per sq ft Number
Coleoptera Elmidae 1 17.
Diptera Chironomidae Polypedilwn 3
Paratendipes 3
Ceratopogonidae ? (Unident. larva) 1
Pelecypoda (clams) Sphaeriidae Sphaerium 1

1BB ; Mid-channel; Summer 1973; No organisms
1BB; Right bank; Spring 1973; No sample

1BB :Right bank; Summer 1973; No sample

Transect 1XX, Mile 851.1

1XX : Left bank; Spring 1973; No sample

1XX :Left bank; Summer 1973; 150' from left bank; Sand and a couple bark
fragments; 12.5' depth

Coleoptera Elmidae (domaged larva) 1 40,
1XX: Mid-channel; Spring 1973; no sample

IXX: Mid-channel; Summer 1973; Sand and bark fragments (pine), shell fragments;
14' depth

Diptera Chironomidae Paratendipes 5 24,
Pelecypoda (clams) Sphaerium 1
Gastropoda (snails) Planorbula (not alive)l
Oligochaeta 1




Table12. Benthic Animal Abundance (cont.)

Comparilson of Spring and Suamer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Pool 1 (Continued)

Transect 1X¥, Mile 851.1 (Continued)

1XX ; Right bank; Spring 1973; No sample

1XX : Right bank; Summer 1973; 35' to right bank; Shell fragments and bark,
gravel and coarse sand; 15.5' depth
Organisms Sample

Class or Order Family Genus per sq ft  Number
Trichoptera Hydropsychidae Cheumatopsyche 1 19.
Diptera Chironomidae Cryptochironomus 5
Polypedilum 2
Pentaneurini 1
Pelecypoda (clams) Unionidae Aetinonaias 1

Transect 1CC, Mile 848.0

1CC: Left-bank; Spring 1973; 20 yards to left-bank; Fine sand, few 1" stones,

sticks; 5.5' depth

Diptera Chironomidae Polypedilum 2 16.
Paratendipes
Phaenopsectra
Cryptochircnomus
Chironomus

Psychodidae Psychoda

Oligochaeta 15

N ONOYW

1CC: Left bank; Summer 1973; 100' from left bank; Fine sand and silt, sewer
smell in sediments; 4.0' depth

Diptera Chironomidae Cryplocliironcmus 1 46,
Chironormus 2
Polypedilum 1

Oligochaeta 1




Table 12. Benthic Animal Abuundance (cont.)

Comparison of Spring and Summer Samples of Boenthic
Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and lille
815.3 to 857.3 of the HMississippi River (Continued)

MISSISSIPPI RIVER (Continved)

Pool 1 (Concluded)

Transect 1CC, Mile 848.0 (Countinued)

1CC: Mid-channel; Spring 1973; No sample

1CC: Mid~-channel; Summer 1973

Organisns Sample
Class_or Order Family Genus per_sq ft__ Number
Diptera Chironomidae Chironomis . 3 23,

Oligochaeta
1CC: Right bank; Spring 1973; No sample

1CC: Right bank; Summer 1973; No sample

Pool 2

Transect 2AA, Mile 847.4

2AA: East channel, Left bank; Spring 1973; 5¢ yards from left bank, 300 yards
from right bank; Rocks; 9.1' depth

Trichoptera Hydropsychidae Iydrepsyche 3 10.
Chewnatopayche 5
Hydropsychidae (Unident. pupae) 9
(Damaged lurvae) 2
Psychonyiidae Polyeentropus 1
Ephemeroptera Potamanthidae Putmicnthus 2
Diptera Chironomidae Fhagnopseetra 1
Tanytarsini 3
Hirudinea (leeches) 1

2AA: East channel; Summer 1973; 15 feet from island; Rocks and coarse gravel;
3.5-5.0' depth

Coleoptera Elmidae
Hirudinea (leeches)

(-
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Table 12. Benthic Ani -~ Y Abundance (cont.)

Comparison of Spring ond Summer Samples of Lrnthic
Macroinveriebrates Collected 1n 1973 in the

A Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Missigsippi River (Continued)
MISSISSIPPI RIVER (Continued)
k o Pool 2 (Cciitinued)

Transect 2AA, Mile 847.4 (Continuad

! ’ 2AA :Rock Scrapings; Left channel; 15 fect from islaud; Rocks and coarse gravel
3.5-5.0" depth {
? H
‘ Organicms Sanple
Class or Order Family _ Genus per sq It Nurber
1
Ephemcroptera Potamanthidue Potarianthus 1 34,
Trichoptera Psychomyiidae Polycentropus 1
, Diptera Chironomidac Diciresendipes ? 1
Chironomidee ? (unident, ecgg mass) 1
Hirudinea (leech) 1

2AA: Mid-channel; Spring 1973; No sample

2AA Mid~channel by lock; Rock scrapings; Sumumer 1973; Rocks encrusted with
algae, ctc.

.,\,:"4’) B>

Diptera Chironcmidae Polypedilum 1 59.

2AA: Right bank; Spring 1973; No organisms

]
i

2AA: Right bank; Sumrer 1973; no organisms
Transect. 2BB, Mile 831,7

2BB: Left bank; Spring 1973; 30 yards from left bank; Geclatinous, with sand;
4,5' depth

Diptera Chironomidae Polypedilum 6 71.
FPhaenopscetra 6
Chironoris 1
Stitochironomus 1 ..
Empididae (Unident. larva) 1

2BB: Left bank; Summer 1973; Mostly sludge, silt and organic clay; 11.1' depth

Diptera Chironomidae Procladius 6 3s.

Oligochaeta 32

——— e —— S
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Transect 2BB, Mile 831.7 (Concluded)
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippl River (Continued)

MISSISSIPPI RIVER (Continued)

Pool 2 (Continued)

2BB : Mid-channel;
bank; 23' depth

Spring 1973; 10 yards from right bank and 250 yards to left

L A LR - ke i A A e S e i L e

Organismus Sample
Class or Order Family Genus per sq ft Number
Plecoptera Perlodidae Isoperla 1 8.
Ephemeroptera Ephemeridae Pentagenia 1
' Potamanthidae Po tamanthus 1
Coleoptera Elmidae 2
Diptera Chironomidae Xenochironomus 18
Pentaneurini 3
: 2BB ¢ Mid-channel; Summer 1973
: Diptera Chironomidae Chironomus 4 29.
j Procladius 1
) g Chaoboridae Chaoborus 6
{ Oligochaeta 37
2BB : Mid-channel; Summer 1973
[}
l Oligochaeta 2 60.

2BB : Right bank; Spring,1973; No sample

2BB : Right bank; Summer 1973; No sample

B e T - G N -
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Table 12. Benthic Animal Abundance {cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected 1in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Continued)

Miscellaneous Pool 2 Sites

Pool 2: Right bank of back channel, Newport Island; Summer 1973

Organisme Sample
F . Class or Order Family Genus per sq ft Number
: Diptera Chironomidae Procladiug 2 47,

Oligochaeta

Chute behind Island 2CC; Right-bank; Downstream from 827.7; Sunmer 1973; Clay,
silt and some sand; 4' depth

Oligochaeta (Many fragements) 47 28,

Nemertea (proboscis worm) 1

Mile 827.7 : Left bank backwater; Upstream from spoil; Summer 1973; Sand with
1/8" silt on top; 6.5' depth

ij Oligochaeta 2 63.
3
¥ Grey Cloud Slough at twin £ill; Summer 1973; Organic mud; 18' depth
U
f §j Diptera Chironomidae Tanypus 2 31,
' Chironomus? 1
o Chaoboridae Chaoborus 7
: |
A
’ Baldwin Lake; Downstream from spoil; Suumer 1973; About 1" of silt on 2' decp
sand and nud
Diptera Chironomidae Procladius 2 48,
Oligochaeta 4

. T i e A
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Surmer Samples of Benthic
Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of the Mississippi Rivers (Continued)

MISSISSIPPI RIVER (Continued)

Pool 2 (Continued)

. Transect 2YY, Mile 821.4

Organisms
Class or QOrder Family Genus per sq ft

Sample
Number

2YY #3A"; Spring 1973; 135 yards to right bank; Organic mud, much silt, some

fine grit; 3.2' depth

Diptera Chironomidae Paectrotanypus 1
Procladiue 9
Cryptochironomus 1

Oligochaeta Tubificidae 54

Oligochaeta (Immatures and/or 23

small)

2YY #'3A"; Right-bank; Summer 1973; Soft mud; 3.5' depth

Diptera Chironomidae Procladius 1

Oligochaeta

2YY '3B"; Spring 1973; no sample

2YY #'3B"; Summer 1973; Soft mud; 3' depth

Diptera Chironomidae Procladius

Oligochaeta

2Yy: "3C"; Spring 1973 Note: "3C" is mid-channel

Diptcra Chironomidae Procladius 19
Tarijpus 2

Oligochaeta 14

1l

36.

41,

15.




A-83

Table 12, Benthic Animal Abundance (cont.)

Comparison of Spring and Stmmer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix River and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MISSISSIPPI RIVER (Concluded)

Pool 2 {Concluded)

Transect 2YY, Mile 821.4 (Continued)

2YY:"3C"; Summer 1973; Medium coarse sand with 1/8" silt layer on top; 12.5'

depth
]
Organisms Sample
Class or Order - Family Genus per sq ft Number
1
Oligochaeta 2 50.

Transect 2CC, Mile 815.5

2CC: Left bank; Spring 1973; 7 yards from left bank, 1 mile to right bank,
750 yards to upstream tip of Buck Island;Black clay mud (kept shape), sl
anaerobic; 15.5' depth

Oligochaeta 94, 14,

2CC: Left bank; Summer 1973; No sample

2CC: Mid-channel; Spring 1973; 155 yards from left bank; 3 tries and Petersen
dredge wouldn't trip, anchor came up with partly decayed leaves, sticks, large
branch and sludge attached; 28' depth

Diptera Chironomidae Procladius 8 68.

2CC; Mid-channel; Summer 1973

Diptera Chironomidae Procladius 8 27.
Oligochaeta 11

2CC: Right bank; Spring 1973; No sample

2CC: Right bank; Summer 1973; No sample

TP W
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MINNESOTA RIVER

Transect MAA, Mile M24.8

MAA :Left Bank; Spring 1973; No organisms

MAA: _Lzft bank; Rock'Scrapings; . Summer 1973; 40' from left bank; 1-2" silt
over gelatinous mud, smelled slightly of decay; 5.5' depth .

' _ Organisms Sample
Class or Order Family Genus per sq ft Number
Trichoptera Hydropsychidae Cheumatopsyche 1 21,
. Hydropsychidae (Unident. 1
damaged pupa)
Coleoptera Elmidae
Diptera Chironomidae Glyptotendipes 9
Glyptotendipes (pupae) 2
Nematocera (Unident.
damaged pupae) 2
MAA: Mid-channel; Spring 1973; No sample
MAA: Mid-channel; Summer 1973; No sample
MAA: Right bank; Spring 1973; No sample
MAA: Right bank; Summer 1973; No organisms
Transect MBB, Mile M13.0
, MBB : Left bank; Spring 1973; No organisms
MBB: Left bank; Summer 1973; 6' depth
Diptera Chircenomidae Polypedilim 1 57.
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MINNESOTA RIVER (Continued)

Transect MBB, Mile M13.0 (Continued)

MBB : Mid-channel; Spring 1973; No sample

MBB ¢ Mid~channel; Summer 1973; No record of substrate; 8' depth

Organisms Sample
Class or Order Family Genus per sq ft Numberx
Diptera Chironomidae Tanypus 2 25,
Procladius 5
Oligochacta ) 11

MBB : Right bank; Spring 1973; 12 yards from right bank; 120 yards from left
bank; Coarse sand and clay pellets; 7.5’ depth

Diptera Chironomidae Cryptochironomus 1 18,

MBB : Right bank; Summer 1973; Fine sand with clay lumps, silt layer on top;
3' depth

Dipt.ra Chironomidae Cryptochironomus 1 18.

MBB: Right bank; Summer 1973; Fine sand with clay lumps, silt layer on top;
3' depth

Oligochaeta 1 51.

Transect MCC, Mile M3.0

MCC: Left-bank; Spring 1973; No organisms

MCC: Left-bank; Summer 1973; No sample
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Table 12. Denthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St.Croix Rivers and Mile

815.3 to 857.3 of the Mississippi River (Continued)

MINNESOTA RIVER (Concluded)

Transect MCC, Mile M3.0 (Continued)

MCC: Mid-channel; Spring 1973; No sample

MCC: Mid-channel; Summer 1973; Fine sand with shallow layer of silt; 12' depth

Organisms Sample
Class or Order Family Genus per sq ft  Number
Diptera Chironomidae Procladius 2 30.
Oligochaeta 28

MCC: Right bank; Spring 1973; Ekman dredge (small amount of sand, much
water) 5 yards to right bank; 5' depth

Oligochaeta 1 72,

MCC: Right bank; Summer 1973; Clay silt and some sand; 4' depth

Oligochaeta 9 38.

ST. CROIX RIVER

Transect SAA, Mile S§C24.8

SAA: Left bank; Spring 1973; 10 yards to left bank; Substrate not recorded;
905' depth

Oligochaeta 1 78,

SAA: Left bank; Summer 1973; No sample
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Table 12, Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the

Minnesota and Lower St. Croix Rivers and Mile

815.3 to 857.1 of the Mississippi River (Continued)

ST. CROIX RIVER (Continued)

Transect SAA, Mile $C24.8 (Coutinued)

SAA: Mid-channel; Spring 1973; Substrate not recorded; 5.2' depth

Organisms S mple

] Class or Order Family . Genus per sq ft = Number
Diptera Chironomidae Micropeectra 1 70.
Ceratopogonidae ? (Unident. larva) 1
4 Oligochacta

SAA: Mid-channel; Summer 1973; Clay and mud (organic?); 1 chironomid; 22°

depth
Diptera Tipulidae 1 22.
Chironomidae Xenochironomus 4
SAA; Right bank; Spring 1973; No sample 1
SAA: Right bank; Mid backwater; Summer 1973; Fine sand overlain with silt;
Middle of bay; 3' depth
Diptera Chironomidae Procladius 2 33.
& Trensect SXX, Mile SC16,0 ?

SXX: Left bank; Spring 1973; 560 yards from left bank; Shallows; 10.3' depth

Ephemeroptera Caenidae Caenis 1 74.
Diptera Chironomidae Cryptocﬁ:ronomus 2

Potthasiia 1
Oligochaeta 1

SXX: Left bank; Sunmer 1973; Medium to fine sand, wood fragments and clam-
shell; Middle of the bay; 7.5' depth

Diptera Chironomidae Cryptochironomus 1 43,
Chaoboridae Chaoborus 1
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Suwmmer Samples of Benthic
Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St., Croix Rivers and Mile
815.3 to 857.3 in the Mississippi River (Continued)

ST. CROIX RIVER (Continued)

Transect SXX, Mile SC 16.0 (Continued)

SXX: Mid-channel; Spring 1973; 1000 yards from left bank, 180 yards from right
bank; Coarse red sand; 16.,3' depth

Organisms Sample

Class or Order Family Genus per sq ft Number
1 Diptera Chironomidae Polypedilum 1 75.
‘ Stictochironomus 1
. Paracladopelma 1
; Paracladopelma? 2 -
[ (very small)
i } Pelecypoda (clams) Pigidiwm 10
! % Gastropoda (snails) Stagnicola 7 1

(very small)
SXX : Mid-channel; Summer 1973; No record of substrate; 15.7' depth
Oligochaeta 2 39.
SXX: Right bank; Spring 1973; No sample

SXX: Right bank; Summer 1973; No sample

Transect SBB, Mile SC 12.3

SBB:‘lLeft bank; Spring 1973; No organisms
SBB: Left bank; Summer 1973; No organisms

SBB: Mid-channel; Spring 1973; No sample

SBB: Mid-channel; Summer 1973; No organisms
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- Table 12. Benthic Animal Abundance (cont.)

l Comparison of Spring and Summer Samples of Benthic
A Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 in the Mississippi River (Continued)

ST. CROIX RIVER (Continued)

Transect SBB, Mile (Continued)

SBB : Right Bank; Spring 1973; 1400 yards from left bank, 40 yards from right
bank; Clams, snails, gravel to 5", coarse sand; 11.5' depth

Organisms Sample
‘ Class or Order Family Genus per sq ft  Number _
% Eggs (?) of unknown organism on pebble
! Diptera Chironomidae Tanytarsini 2 4,
i Oligochaeta Lumbriculidae 1
E Nematoda (roundworms) 1

SBB: Right bank; Summer 1973; No sample

Transect SYY, Mile SC 6.4

SYY: Left bank; Spring 1973; Fine sand, sticks and plant debris; Backwater;

2.2 yards from right-bank; 3.0' depth

Diptera Chironomidae Cryptochironomus 3.
Chironomus
Paratenaipes
Psectrotanypus
Procladius
Micropsectra
Harnischia
Polypedilum
Cladotanytarsus i

(-7 vory osmall)
Ceratopogonidae iu...ryia 7 i

Oligochaeta Tubificidae 2

AP P WO ~NOWD

2

(9%

SYY: Left bank; Shallow; Summer 1973; Just downstream from Mo. and Kinnikinnick;
Sand with a little silt; 3' depth

Diptera V Chironomidae Cryptochironomnus
Polypedilum

52, {

Tanytarsini

N BN

Oligochaeta
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Somples of Benthic
Macroinvertebrates Collected in 1973 in the
Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Continued)

ST. CROIX RIVER {Continued)

Transect SYY, Mile SC6.4 (Continued)

SYY: Mid-channel; Spring 1973

Organisms Sample
Class or Order Family Genus per sq ft Number
Odonata Gomphidae (Unident. small 1 12,
nymph)

Coleoptera Elmidae 1
Diptera Chironomidae Polypedilum 2
Cryptochironcnus 2
Ceratopogonidae  Palponyia 1
Oligochaeta 123

SYY : Kinny mid-channel; Summer 1973; Medium to fine sand; 15.3' depth

Oligochaeta 1 44,

SYY: Right bank; Spring 1973; 12 yards from right bank; 1-2" stones, very
little coarse sand; Depth not recorded

Diptera Chironomidae 1 76.
Egg? (of a fish?) 1

SYY: Right bank; Summer 1973; About 30' from right bank; Rocks, pebbles, sand
and plant debris; 14.5-15' depth

Diptera Chironomidae Glyptotendipes 1 55.
Glyptoterdipes (pupa) 1

SCC: Left bank; Spring 1973; 30 yards from left bank, 700 yards from right
bank; 12' depth

Coleoptera Elmidae 1 77.

SCC: Left bank; Summer 1973; No sample
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Table 12. Benthic Animal Abundance (cont.)

Comparison of Spring and Summer Samples of Benthic
Macroinvertebrates Collected in 1973 in the

A Minnesota and Lower St. Croix Rivers and Mile
815.3 to 857.3 of the Mississippi River (Concluded)
ST. CROIX RIVER (Concluded)
Transect SCC, Mile (Continued)

SCC: Mid-channel; Spring 1973; No sample

Organisms Sample
Class or Order Family Genus  _per_sq ft _ Number
Diptera (Unident. 1 62.
fragments)
Oligochaeta 1
Nemerteca (proboscis worm) 1

SCC: Right bank; Spring 1973; 5 yards from right bank; 1 rock 3" x 6" with
worm-like encrustations; 3.5' depth

Coleoptera Elmidae 1 66.

SCC: Right bank; Summer 1973; No sample
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Table 12. Benthic Animal Abundunce (cont.)
Benthic Macroinvertebrates®of the MNavigable Twin Cities
B Rivers, Collected on Standard and Special Transcvcets in

1973. (Arranged alphabetically within phyla).

List of Abbreviations

AA,BB,CC  Standard transects, in downstrcam order

XX,YY Special Transects, in downstrcam order
U,L,1,2 Upper and lower St. Anthony Falls Yools, ond Pools 1 and 2,
i respectively
4 M, S Minnesota and St. Croix Rivers, respectively
Spr Spring: April and May
é Su Summer: August and September
: D/S, U/S Downstream, upstream

ch Channel
. ‘ 19. Serial number of sample
i
PHYLUM NEMERTEA Proboscis worms y
2CC Su 28. SCC  Su 62.

PHYLUM NEMATODA Roundworms

SBB  Spr 4,

PHYLUM ANNELIDA Scgmented worms

Class Hirudinea Leeches
2AA  Spr 10. 2AA L Ch 34, ZAA L ch Su 45.

Class Oligochaeta Aquatic earthworms
Family Lumbriculidae
SBB  Spr 4.

Family Tubificidae

2YY Spr 1. 3yYy Spr 3. BB Su 6,

Unidentifiable oligochaetes _

SYY Spr 12, LBB  Spr  13. 2CC Sor 14, 2¥Y  Spr  15.
1CC  Spr 16. IXX Su 24, 1ccC Su 23. MBB Su 25.
188 Su 26, 2CC Su 27. 2CC Su 28. 2RDB Su 29,
MCC Su 30. 2BB Su 35. 2YY Su 36. LEB Su 37.
MCC Su 38. SXX Su 39, SYY Su 44, 1CC  Su 46.

*Benthic macroinvertebrates: bottom-dwelling nonmicroscopic animals without
backbones.
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Table 12. Benthic Animal Abundance (cont.)

Benthic Macroinvertebrates of the Navigable Twin Cities
Rivers, Collecctaed on Standard and Special Transects in
1973, (Continued).

PHYLUM ANNELIDA Segmented worms (Continued)

Class Oligochaeta (Continued)

Unidentifiable oligochaetes (Continued)

2 Su 47, 2 Su 48, 2YY Su  50. MBB  Su 51.
SYY Su 52. LBB  Su 58. 2BB  Su  60. SCC  Su 62.
2 63. SAA  Spr 70, MCC  Spr 72. UcC Spr 73,
SXX Spr 74, SAA  Spr 78, 2YY Su 41,

Immatures and/or small Oligochacta

2YY  Spr 1,

PHYLUM ARTHROPODA Crustaceans, Insects and Spiders

. Class Insecta Insects
Order Couleoptera Beetles
Femily Elmidae
UBB  Spr 5. 2BB  Spr 8. LBE  Spr 11. SYY Spr  12.
. LBB Spr 13, 1BB  Spr 17, UAA  Su 20, MAA Su 21,
. k, 1AA  Su 32. LBB  Su 37. 1XX  Su  40. 2AA  Su 45,
5; ucc  Su 53. UAA  Su 64. SCC Spr 66. sCC Spr 77.
ﬁ Order Diptera Flies, Mosquitoes and Midges
;' % Family Ceratopogonidae (?) Unident. larva
" - 1BB  Spr 17. .
h. g Family Ceratopogonidae ;
i
!
Genus Palpomyia (?) ;
1 SYY Spr 3.
Genus Palpomyia
LBB  Spr 13.
i
~{ Family Chaoboridac
Genus Chaoborus
J 2BB  Su 29. 2% Su 31. SXX Su 43,

—— 2,

*Special transect:

in Grey Cloud channel

18 IR i T R Ny 0 WP - s

at discharge from Mooers Lake,
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Table 12. Benthic Animal Abundance (cont.)

Benthic Macroinvertebrates of the Navigable Twin Cities
Rivers, Collected on Standard and Special Transects in
1973 (Continued)

PHYLUM ARTHROFODA (Continued)
Class Insecta (Continued)
Order Diptera (Continuecd)

Family Chivonomidae (?) Unident. larva
SAA  Spr 70.

Family Chironomidae (?) Unident, egg mass
2AA 34.

Femily Chironomidae Unident. pupae
UAA  Su 20. UAA  Su 64.

Family Chironomidae

Subfamily Chironominae
BB Spr 11.

Genus Chironomus

SYY Spr 3. .LBB  Su.  13. ..lcC  Spr 16, UAA  Su 20,
1CC Su 23. 2BB Su 29. 2% Su 31. 1CC Su 46.
2BB  Spr 71.

Genus Cladotanytarsus
SYY Spr 3.

Genus Cryptochironomus

i 2YY Spr 1. SYY Spr 3. 1BB  Su 6. SYY Spr 12,
N 1cC  Spr  16. MBB  Spr  18. 1XX Su  19. 1BB  Su 26.
1BB  Su 32. LBB  Su 37. UCC  Su 42, SXX  Su 43,

1CC  Su  46. UBB  Su  49. SYY Su 52, LBB  Su 58.

SXX Spr 74,

Genus Diamesa
SYY Spr 76.

Genus Dicrotendipes (7)
2AA 34,

Genus Dicroterndipes
LBB  Su 37.

*Special transect: in Grey Cloud channel at discharge from Mooers Lake.




Table 12. Benthic Animal Abundance (cont.)

Benthic Macroinvertcebrates of the Navigable Twin Cities
B Rivers, Collected on Standard and Special Transects in

1973 (Continued)

PHYLUM ARTHROPODA (Continucd)

Class Insecta (Continued)

Order Diptera (Continued)

Family Chironomidae (Continued)

Genus Endcchironomus
LBB Su 11.

Genus
uce

Genus
MAA

Genus
SYY

Genus
SYY

Genus

Eukiefferiella
Su 53.
Glyptotendipes

Su 21. LBB Su 37.

Hornischia
Spr 3.

Micropeectra
Spr 3. SAA  Spr 70.

Microtendipes

LBB Su 11.

Subfamily Orthocladiinae
1AA  Su 7.

Genus Paracladopelma
SXX Spr 75.

Genus Paratendipes
SYY Spr 3. 1cC  Spr  1lé.
ucC Su 42, UBB Su 54.

Genus Pentaneurini
UBB  Spr 5. 2BB  Spr 8.
1AA Su 32,

Genus Phaenopsecira
2AA  Sprx 10. 1CC  Spr 16.

v e, e W . TN

SYY Su 55.

1BB  Spr 17. 1XX  Su 24,

1xXX Su 19. UAA Su 64,

28B  Spr 71.
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Table 12. Benthic Animal Abundance (cont.)

i
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Benthic Macroinvertebrates of the Navigable Twin Cities
B Rivers, Collected on Standard and Special Transects in
1973 (Continued)

PHYLUM ARTHROPODA (Continued)

Class Insecta (Continued)
Order Diptera (Continued) !
Family Chironomidae (Continued)

Genus Polypedilum

i UAA Spr 2. SYY Spr 3. 1AA  Spr 7. 1JAA  Spr 9.
b LBB Spr 11, SYY Spr 12. LBB Spr 13. 1¢C  Spr 16,
R, 1BB  Spr  17. 1XX  Su 19. UAA  Su 20, 1AA Su 32,
1 LBBE Su 37, Ucc  Su 42, 1CC  Su 46, SYY Su 52.
1 UcC  Su 53. MBE  Su 57. 2AA Su 59, UAA  Su 64.

UBB  Spr 65. Us4s Spr 67. LBB  Spr 69. 2BB  Spr 71,

SXX Spr 75.

Genus Polypedilum (pupa)
UAA  Spr 64,

Genus Potthastia
SXX Spr 74,

Genus Procladius

1 2YY Spr 1. SYY Spr 3. 2YY Spr 15. MBB Su 25.

; 2CC  Su 27. 2BB  Su 29. MCC Su 30, SAA  Su 32.

kK 2BB  Su 35. 2YY  Su 36. 2YY Su 41, 2% Su 47.
2%%  Su 48, 2CC  Spr 68,

: Genus Psectrotanypus

L. 2YY  Spr 1. LBE Su 37. SYY Spr 3.

Genus Rheotanytarsus (?)
UAA Spr 64.

Genus Kheotanytarsus
UAA  Spr 20, LBB  Su 69. UM Su 064,

Cenue Stictochironomuis
UCC  Su 53. 2BB  Spr 71, SXX Spr 75.

Genus T'anypus
2YY  Spr  15. MBEB  Su 25. 27 Su  31.

#Right bank in West channel, Newport Island, mile 831,0.

**Baldwin Lake.
+Special transect: 1in Grey Cloud channel at discharge from Mooers Lake.
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Table 12, Benthic Animal Abundance (cont.)

i Benthic Macroinvertebrates of the Navigablc Twin Cities
Rivers, Collected on Standard and Special ‘Iransects in
1273 (Continued)

l PHYLUM ARTHROPODA (Continued)
Class Insecta (Continued)
Order Diptera (Continued)

Family Chironomidae (Continued)

Genus T'anytarscnt
SBB  Spr 4. 2AA  Su 10. 1AA Su 32, SYY Su 52,
UAA  Su 64.

Genus Xenochirononus
2BB  Spr 8. SAA  Su 22,

e T TEEETT A TS

Family Empididae (Unident. larva)
UAA Su  64. 288 Spr  71.

Family Empididae
UBB Spr 5.

Genus Hemerodromia (?7) ,
UAA  Su 20, UAA Su 64. Both samples also contaln a pupa

Family Nematocera (Unident. damaged pupa)
MAA Su 21,

Family Psychodidae

Genus Psychodua
Icc Spr 16,

Family Simuliidac (very small larvae)
UAA  Spr 2.

Family Simuliidac

Genus, Simuliien
UAA  Su 64,

oty

Genus Sinmtlwn (pupa)
UAA Su 64.

Family Tipulidae
SAA  Su 22.

Diptera (unident. fragment)
SCC Su 62,
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Table 12. Benthic Animal Abundance (cont.)
: Benthic Macroinvertebrates of the Havigable Twin Cities
¢ B Rivers, Cellected on Standard and Special francects in
1973 (Continued)
, PHYLUM ARTHROPODA (Continuecd)
Class Insecta (Continued)

Order Ephemeroptera Mayflies

! Family Caenidae

Genus Caenis

L UAA  Su 20. 1AA  Su 32, LBB  Su  37. SXX Spr 74, P
] o UBB  Su 49. ‘

Family Ephemeridae
Genus Pentagenia

2BB  Sprx 8.

Family Heptageniidae
Genus Stenoncma i
1AA Spr 7. UAA  Su 64. LBB  Su 37, |

Family Potamanthidae

Genus Fotananthus

2BB  Spr 8. 1AA  Spr 9, 2AA  Spr 10. 1AA Su 32.
2AA 34, UAA Su 64.

Order Odonata Dragonflies and Damselflies
Family Gomphidae (Unident. small nymph)
SYY Spr 12,

Order Plecoptera Stoneflies

Family Chloroperlidae

Genus Hastoperla
UAA Spr 2,

Family Perlodidae

Genus Isoperla
1AA Spr 7. 2BB  Spr 8.
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‘ Table 12. Benthic Animal Abundance (cont.)
Benthic Macroinvertebrates of the Navigable Twin Cities
E  Rivers, Collected on Standard and Special Transects in
1973 (Continued)
PHYLUM ARTHROPODA (Continued)

Class Insecta (Continued)

§ I Order Plecoptera (Continued)

Family Perlidae

Genus Paragentina
UAA  Spr 2.

Genus Phasganophora
UAA  Spr 20.
Order Trichoptera Caddis TFlies

Family Hydropsychidae

Genus Cheunatopsyche

) UAA  Spr 2. UBB  Spr 5. 1BB  Spr 6. 1AA  Spr 9.
! 2AA  Spr 10, LBE Spr 1l. 1XX Su 19, UAA  Su 20.
! MAA Su 21, ucC  Su 53, 1BB  Su  26. 1AA  Su 32,

UAA Su 64.

Genus Hydropsyche
UAA Spr 2, UBD 3pr 5. 1AA  Spr 7. 1AA  Spr 9.
2AA  Spr  10. LBB Spr 11, UAA Su  20. UAA Su 64.

Genus Macronenmm
UBB Spr 5. UVAA  Spr 20.

Family Hydropsychidae (Unidentified pupae; some damaged)
2AA  Spr  10. UAA  Su 20. MAA  Su 21.

Family Hydropsychidae (Damaged or very immature)
UAA  Spr 2,

Family Philopotamidae

Cenus Chimarra
LBB  Spr  1l. .

s mae : . - AR =




M L

3 i
B St e " SRR e S

v
:
;
}

TOEe, R

TR PP Y S SR

et e
Ed

Table 12. Benthic Animal Abundance (cont.)

Benthlic Macroinvertebrates of the Navigable Twin Cities
Rivers, Collected on Standard and Special Trancsects in
1973 (Continued)

PHYLUM ARTHROPODA (Continued)
Class Insecta (Continued)
Order Trichoptera (Continucd)

Family Psychomyiidae

Genus Nyctiophylax
LBB Su 37.

Genus Polycentropus
24A  Spr  10. 20A 34.

Order Trichoptera (Unidentified very small larva)
UAA  Spr  20.

PHYLUM MOLLUSCA Snails and Clams
Order Gastrcpoda

Family Lymnaeidae
Genus Stagnicola (7) (Very small)
Order Pelecypoda

Family Unionidae

Genus Actinonaias

1XX Su 79,

Family Sphaeriidae

Genus Pi{gsidiwm

SXX Spr 75.

Cenus Sphasriwn

1BB  Spr 17. 1XX  Su 24,

EGGS (?) of unknown organism on pebble
SBB  Spr 4.

EGG(?) of a {ish
SYY Spr 76.




pabilie TTORRE EY P T RIES PR DN e s S e Y L T

e e o st AR ol s e ﬂ

Table 13. Macroiuvertebrate Animals (NSP, 1971)
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SPONGE CLAMS
Spongillidac g. sp. 1 Pisidium sp.
) Propfg;; alata !
FLATWORMS : ‘ Lampsilis siliguoidea :
Prostoma rubrum . Lawpsilic ovata ventricosa ;
Dugesia tirrina Amblema raviplicata
1 Tusconaia wauleta vagneri
3 BRYOZOANS (=Ectoprocta) Anodonta corpulenta
3 Plumatella repens '
Paludicella articulata AMPHIPODS (Side-swimmers or scuds)
Hyalinclla punctata ’ llyalella azteca
Pectinatella maenifica Gamrarus cf. fascictus
t Lophopus crvstallinus Gawmg;:: cf. troz nphl]us
Crangonyx s
HORSEHAIR WORM e
E Gordius sp. 1 ISOPODS (Pill bugs)

Asellus militaris

WORMS )
Tubifex sp. 1 CRAYFISH
Tirnodrilus sp. Orconectes cf. virilis
Branchiura sowerbvi
Lumbriculidac z. sp. MAYFLIES
Non-clitellate megadriline Stenonema sp. 1
. Stenonema sp. 2
LEECIHES Caonls sp-
Exrpobdella punctata Dphomerol]a sp. 1
Helobdella stagnalis Ephemcrella sp. 2
Glossiphonia complanata cf. Leptohyphes sp. 1
Placobdella parasitica Bactisca sp. 1
Placobdella montifera SlEhlonurus sp. 1
SNAILS STONEFLIES
Pleurocera acuta Isoperla sp. 1
Amnicola cf. limosa cf. Atoperla sp. 1
Amnicola cf. binncvana Perlesta sp. 1
Physa heterostropha cf. Rchalennia sp. 1 '
Ferri sia fusca .
Cyraulus sp. DRAGONT LIES
Menetus sp. Libellula sp. 1

Heliso:a ancens
Lymnaca hunilis

DAMSELFLIES
Ischnara sp. 1

nr. Hyponeura sp. 1




T T

heatan o aios

i
f
i
)
|

il

%

i

A g

g Bt

- Table 13,

WATER BUGS
Ischnura sp. 1

Plea striola

cf. kelostoma sp. 1

CADDISFLIES

Athripsodes sp. 1
Athripsodes sp. 2
Athripsodes sp. 3
Athripesodas sp. 5
Macronemun sp. 1
cf. Agraylea sp. 1
Polycentropus sp. 1

ADULT BEETLES
Haliplus sp. 3
Eretes sp. 1
Gyrinus sp. 1
Dincutus sp. 1
Enochrus sp. 1
Stenelmis sp. 1
Stenelmis sp. 2
Stenelmis sp. 3

ctf, Laccodvtea sp. 1
cf. Laccodytes sp. 2

Hydroporinae g. sp. 1
Hydroporinae g. sp. 2
Hydropiiilidae g. sp. 2
Hydrcpl.ilidae g. sp. 3

cf. Hydrophilidae g. sp. &

LARVAL BEETILES
Dytiscidae g. sp. 1
Berosus sp. 1

Gyrinic.e g.
Elmidae g. sp. 1
Elmidae g. sp. 3

6

sp. 1

Elmidae g. sp.
HORSEFLIES
Tabanus sp. 1

BITING MIDGES

Palpomyia sp. 1

[ A I
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Macrolnvertebrate Animals (NSP, 1971) (Continued)

OTHER FLIES

MIDGES

Limnophora cf. acquifrons
nr. Dlephariceridae g. sp 1°

Conchapelopia sp. 1
Ablabesmvia janta
Ablabesmvia ornata
Ablabesmvia mallochi
Cricotopus trifasciatus
Cricotopus fujzax
Cricotopus bicinctus
Cricotopus sp. 1
Nanocladius sp. 1
Orthocladius sp. 1
Metriocnmemus sp. 1
Thiencrwanniella sp. 1

Orthocladiinae g: sp. 1
Orthocladiinae g. sp. 2
Glyptotendipes lobiferus
Dicrotendipes nr. neoacdestus .
Dicrotendipes sp. 1

Polypedilum illinocense
Polypedilum fallax

Polypedilum halterale
Cryptochirononus blarina
Parachironomus sp. 1
Parachironomus hirtalatus
Parachironomous nr. pectinatellae
Stictochironomus nr. devinctus
Endochironcmus sp. 1

Tribelos sp. 1

Xenochironomus sp. 1

Chirononini g. sp. 1
Cladotanvtarsus sp. 1

Tanvtarsus sp. 1

dheotanvtarsus sp. 1
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10.  APPENDIX B: ARCHAEOLOGICAL BACKGROUND INFORMATION

Archacological and historic sites of importance consist of such diverse
elements as prchistoric village sites, petroglyphe (rock pictures), burial
mounds, log cabins, forts, and so forth. Sites of significance may date from

thousands of years ago to very recent times. Interest in studying elements

of human history also varies as much with the times as intcrest in studying

elements of natural history.

STUDIES IN THE LATE 1800's: THE LEWIS AND HILL SURVEY

Fortunately for our study now there was a strong interest in the late

19th Century in burial mounds; a massive study was pursued for approximately

20 years by Alfred J. Hill and Thcodore H. Lewis. The extent of their work
o is best understood by examining a few of their manuscripts, a few samples of

which are reproduced in this report. In 1928, Charles R. Keyes wrote of

their accomplishments:

"The great extent of the archaeological survey work accom—
plished by Lewis and Hill cannot be appreciated except through an
extended examination of the large mass of manuscript material that
has been preserved. This consists approximately of the following
forty leather-bound field notebooks well filled with the original
entries of the survey; about a hundred plats of mound groups drawn
on a scale of one foot to two thousand; about eight hundred plats
of effigy mounds (animal-shaped mounds from Minnesota, Wisconsin,

Iowa, and Illinois) on a scale of one foot to two hundred; about H
fifty plats of "forts" (largely village sites of the Mandan type)
and other inclosures on a scale of one foot to four hundred; about
a hundred large, folded tissue~paper sheets of original, full-size
petroglyph rubbings with from onc to six or more petroglyphs on
cach; about a thousand personal letters of Lewis to Hill; four

; bound "Mound Kecord" books made by Nill and in bhis handwriting;
eight large, well {illed scapbooks of clippings on archacological
matters made by Lewis; numerous account books, vouchers, and other
miscellany...

"A single sheet of summary found among the miscellaneous papers
of the survey, apparently made by Lewis, is eloquent in its signi-
ficance. Tabulated by years and placec of entry the mounds alone




that were actually surveyed reiach a grand total of over thirteen
thousand -- to be exact, 855 cffigy mounds and 12,222 round mounds
and lincars...

"The survey is quite full for Minncsota, where woirk was
done in all but three countics of the state, resulting in
records of 7,773 mounds, besides a nunber of inclosures...
much information was also gathered from the river countics
of Nebraska, lowa, Kansas, and Missouri. 1n Wiscoucin the
survey touched more than two-thirds of all the counties, mostly
3 in the field of the effigy mounds in the southern half of the
state, where the records supply detail for no less than 748
effigies and 2,837 other mounds. Iowa was explored rost
fully in the northeastern counties as far south as Dubuque,

! yielding data on 61 effigy mounds, 553 other mounds, and scv-
eral inclosures. ...the survey yiclded its richest results in
Minnesota, the eastern parts of the Dakotas, northeuastern
TIowva, and the southern half of Wisconsin..." [Surveys were
also conducted in the Dakotas, Manitoba, Missouri, Nebraska,
Kansas, Illinois, Indiana, and Michigan -~ in all, eighteen
states. )

"The strength of the survey consists, first of all, in
the dependability of Lewis as a gatherer of facts...he worked
as a realist, measuring and recording what he saw with pain-
staking accuracy and unwearying devotion... And the fact that
these surveys were made at a time when a large number of mound
groups that have since disappeared, or all but disappeared, were
still intact, gives the work of Lewis and Hill and incalculable
worth... So far as Iowa is concerned, something like half of
the antiquities of the northeastern part of the state are re-
coverable only from the manuscripts of the Northwestern Archaco-~
logical Survey..."

A typical description of the reporting format followed by Lewis and 11ill
is reproduced here:
[IN: MOUNDS IN DAKOTA, MINMNESOTA AND WISCONSIR)
3. OTHER MOUNDS IN RAMSEY COUNTY, MINNLESOTA

' At the lower end of the Pig's Eye marsh already mentioned,
e there stood (April, 1868) an isolated mound, not situated on
the bluffs, but below them, near their foot, at the highest
part of the river bottom on the sloping ground half-way between
the military road and the road-bed of the St. P. & C. R. R.,,
. then in course of construction, and distant about three hun-
‘ dred and fifty feet southward from the culvert on the former.




It was in a cultivated ficld, and had itself been plowed over

for years; yet it still had a mecan height of six and a half

feet; its diomcter was sixty-five fect. The top of 1t was only
thirty-one feet above the highwater of the Miusissippi, accord-
ing to the levels taken by the railrcad cagineers. The location
of the mound, according to U. S. surveys, was on the N 1/2 of SE
1/4 of Sec. 23, T. 28, R 22, and about onc mile north of ked

Rock landing. Mr. J. Ford, one of the old settlers of the neigh-
borhood, said that a man named Odell had, some ycars previously,
dug into it far enough to satisfy his curiosity, as the discovery
of human bones clearly proved it to have been built for sepulchral
purposes.

7. MOUNDS AT PRESCOTT, WISCONSIN.

At the angle formed by the confluence of the St. Croix
and Mississippi Rivers, on the eastern bank of the former,
is the town of Prescott, Wisconsin, On May 13, 1873, three
hours' time was employed in making such reconnaissance sur-
vey as was feasible of the mounds which stretch along the
bluff on the Mississippi there. The smallest of them was
about twenty~five feet diameter and one foot high, and the
largest fifty-six feet diameter and four feet high, as nearly
as could be then ascertained.

Pictographs were common on caves along the Mississippi River bluffs.
Lewis and Hill recorded their locations and frequently the pictures them-
selves. Although specific reference was made to them in Houston, Winona,
Washington, and Ramsey counties in Minnesota and Alamakee and Clayton coun-
ties in Jowa, it would be unwise to assume that they were limited to these

locations.

Captain Carver, in 1766-67 explored a cave (in present day Ramsey County)
as being of "amazing depth and containing many Indian hieroglyphics appear-
ing very ancient.'" The cave, called by the Dakota '"Wakan-teebe', became a
popular tourist attraction in the 1860's., Railroad construction was respon-

sible for its destruction by the 1880's.
PRESENT COMNSTDERATIONS

The difficulty, then, is not the absence of records of significant sites,

but rather that records of thousands of sites exist. And although archaeologists




have resurveyed somc of the sites, vast arcas have not been checked since
the original surveys. The farwer, in the course of clearing and farming
his land, is chiefly responsible for the destruction of the sites, and most

of the sites have by now becen destroyced.
MINNESOTA

This section contains information on significant archacological and

historic sites in Minnesota.

Background
This format evolved from problems cncountered in developing an inventory
of sites. The listing of reasons for not doing so which follows is included

because it may shed some light on future problems also. ]

Original plans were made to provide an inventory of Minnesota archaeolo-

gical sites which lie in the study area. This idea was abandoned, however,
due to the following considerations:

1. The number of sites in closc proximity to the river is
large and the amount of work required to review existing
records (beginning in the early 1800's) exceeds the
value of such an inventory in this report;

2. The records are known to be incomplete in many cases,
scanty for certain arcas or incorrect so that reliability
of the inventory is questionable;

3. Many sites once recorded have been destroyed by the ac-
tion of others (not the Corps of Engincers) but the re~
cords have never been updated. Nor has there ever been
a complete systematic inventory of archaeclogical sites
in Minnesota.

4. 1In many cases the location of sites given is not suffi-
ciently accurate to determine if the site Ls close enough
to the river bank to be threatened. In some cases, where
the bluffs are close to the river bed, a vertical elevation
of many feet may effectively remove a site from any threats
by water, dredge spoil, or construction. The records may
not show this,
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5. The Minncsota State Archaecologist is understandably reluc-
tant to publish for public consumption a list or inventory
of archaeological sites because of risk of robbery, despoli=-
ation, vandalism, or unauthorized unscientific esxcavation.
Such cases have been known in the past. lowever, the State
Archzacologist and Lis staflf have cxpressed the willingness
and desire to assist individuals or government bodies in
locating and identifying sites for prescrvation or excavation
before destruction.

Impact on Prehistoric Archaeological Sites

Because the files of the State Archacologist are located in the Twin
Cities, it was possible to engage a professional archaeologist to investi-
gate the current status of those archaeological sites in the Mississippi,
Minnesota and St. Croix River areas in Minnesota. The report by consultant

Jan Streiff is reproduced here in its entirety.

A Report of the Impact of the U. S. Army Corps of Engincers on Prehistoric
Archaeological Sites on the Lower Mississippi, Lower St. Croix, and Lower
Minpnesota Rivers in Minnesota

By Jan E. Streiff, Archaeologist, Department of Anthropology, University

of Minnesota, Minneapolis.

Introduction. There are approximately eighty-five (85) designated
sites in the Corps of Engineers area under consideration (i.e., the Missis-
sippi River from St. Anthony Falls to the Minnesota-Iowa border, the Minne-
sota River from Shakopee to Pike Island, and the St. Croix from above
Stiilwater to Prescott). The information on these sites has been collected
since the late 1800's and all the data are filed in the Archacology Labora-

tory at the University.

Although some of these sites have been revisited since being recorded,
and a few have even been excavated, most have not been rechecked. Conse-
quently there are many unknown things about most of the sites listed in this

( report. Ideally, a crew should have been sent out to resurvey the river

|
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valleys 1in question, to determine if sites formerly recorded are still there
and, 1f not, how they were destroyed ~- particularly 1if by the Corps of Engi-

neers.,
Since such an on-site survey was impossible at this time, the written
records will have to suffice. I have organized the known sites into the

three categories shown below.

- Classification of Sites.

F ’ Group I. These are sites definitely known to have been destroyed by

Corps of Engineers' activities. There are nine (9) of these sites.

ﬁ Group II, These are sites in the area under consideration which should

' not be affected by the Corps because they appear too high above the river -}
channels. Although they may never be flooded by raised water levels, they

should be kept in mind as possibly being destroyed by borrow activity,

dredging, etc. There are six (6) of these sites. -

Group III. This is the largest group of sites (73) within the Corps
of Engineers' area. This is the group for which no definite classification
can be given. There are many reasons:

a. our site location description is too vague to determine
if the site is or was in danger.

R . b. sites which were destroyed, such as the mound groups at
Dresbach, but where we cannot determine if the destruction
was carried out by the Corps of Engincers dam construction or
by some unrelated project.

, c. sites, such as those on Pig's Eye Island, which have not
been reexamined since recorded but are so located as to

{ be assured destruction by a fluctuation in the river level
or at least damaged by erosion by the river. Any dredging
of the river and subscquent depositing of the debris on the
nearby shore would undoubtedly cover the site.

e Rie}
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The Effect of Corps of lnginecrs' Activitics on Archacolopical Sites by
Pool. The folloving chart is a breakdown by pool of archaeological sites

affected by the Corps of Engincers. The sites are listed using the groupings

defincd above.

Group #1%  Group 17 Group #3%
Pool # (destroyed) (not affected) (uncertain)
2 2 > 7
3 4 2 11
4 0 1 7
5 1 0 1l
5 or 5A 2 4] 3
6 0 0 1
7 0 0 7
8 0 0 6
St. Croix River 0 0 5
Minnesota River 0 2 _25
9 6 73

*#For a detailed description of the sites destroyed by the Corps of Engincers
“projects, see Appendix 1. A description of the Group III sites is included
+in Appendix 2,

Conclusions. Although this report is rather inadequate to determine
the real impact of the Corps of Engincers on archaeological sites (there
are still those 73 sites for which we have no information on Corps of Engi-
neers' impact), it does point up the great need for future surveys aleng
Minn?sota's three greatest rivers to determine what cffect the Corps of

Engineers will have on prehistoric sites.

The importance of these rivers to lifc was no less important to the
original Amcricans than it is to us today. And it is vital to the history
of the American Indian that an attcenpt be made, if not to preserve, then at
least to record the habitation and burial areas that are so numerous along

these waterways.
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" Winchell, Newton, H., ed. 1911.
Historical Society, St. Paul.

The Corps of Engineers can expect that the profcsusional archaeologists

in Minnesota will do everything possible to cooperate with them to see that

these ends are achieved.

February 1973

Bibliography.

Johnson, Elden. 1973. Personal communications with the State Archaeologist.

Minnesota Archaeological Site ¥ile. 1973. Archaecological Laboratory, De-
partment of Anthropology, University of Minmesota, Minncapolis.

Streiff, Jan. 1972. Roster of Excavated Prechistoric Sites in Minnesota to
1972. (Minnesota Prehistoric Archaeological Series, No. 7) Minnesota
Historical Society, St. Paul.

The Aborigines of Minnesota. Minnesota

. TR B
T " W e AR,

}i




A description of the archaeological sites affected by the Corps of

Engineers activities on Lake St. Croix follows:

Group 1.
X Sites destroyed None
]
; Group II.
Sites not affected. None
F
Group III.
| Uncertain as to effecct on sites—— WA 22 T 30 R20
| potentially destroyable. WA 12 T 30 R20
‘ WA 10 T 28 R20
, WA = Washington County
B i T = Township "
‘ R = Range

Note: For the exact locations (sections, quarter sections, etc.) of the
above sites, contact: Jan E. Streiff
Office of the State Archaeologist
S-48 Ford Hall
University of Minnesota
Minneapolis, MN. 55455
(612) 373-5560

)
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National Register of Historic Places

Archacological and Historic Sites in Minnesota in the Study Arca along the
Mississippi, Minnesota, and St, Croix Rivers Which Are Row Listced in the
National Register of llistoric Places

In 1966, the National Historic Preservation Act was passed., 1t provides
for comprehensive indexing of the properties in the nation which are signifi-

cant in American history, architecture, archaeology, and modern culture. The

Register is an official statement of properties which merit preservation.

Listed in the latest (1972) edition of the National Register of Historic

i Places are the following sites adjacent to the Mississippi, Minnesota, and
St. Croix Rivers in Minnesota. These sites have not been destroycd or dam-
E : aged extensively by previous Corps of Engineers' activity, but must be con-
t sidered as possibly wvulnerable in the future:

St. Croix Boom Site-located three miles north of Stillwater on the

St. Croix River in Washington County. From 1840 to 1914 this was

the terminal point for the white pine lumber industry. Here mil-

lions of logs were sorted, measured, and rafted to downstream saw-
mills, The boom site died naturally as a result of the depletion
of timber late in the 19th Century. There are no remains of the

log boom, but the general setting is unimpaired.

Marine Mill Sitec-located in Washington County at Marine-on-St. Croix.

It is the site of Minnesota's first commercial saw mill which was
founded in 1839, At present only the ruins of the engine house

and a marker specify the site.
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Glossary

acre-foot - the quantity of water required to cover an acre to a depth of 1
foot. 1t is equivalent to 43,560 cubic feect.

alluvial material - scdiment, usually sand or silt, deposited on land by flow-
ing water.

aerobic - an environment in which free oxygen is present.
anaerobic - an environment in which free oxygen is lacking.
aquifer - a wvater-bearing layer of porous rock, sand, or gravel.

backwaters - a term often divided now into sloughs and lakes and ponds ad-
joining a river.

benthic - pertaining to the bottom of a body of water.

benthic invertebrates - animals lacking a spinal column living in the ben-
thic zone.

BSFW - Bureau of Sport Fisheries and Wildlife (U. S. Department of the In-
terior).

channel - a natural or artificial watercourse with definite bed and banks
which confine and conduct flowing water.

cfs ~ cubic feet per second, used as a measure of rate of water flow in a
river.

chute -~ sloping channel or passage through which water may pass.

closing dam ~ low dam extending across a side channel. These were constructed
to divert water from side channels to the main channel during low water
periods to maintain water sufficient for navigation.

coulee - steep-sided tributary valleys, commonly used in Wisconsin.

deciduous forest - forest dominated by broad-lecaved trees which lose their
leaves each autunn.

discharge (rate of flow) - the quantity of water passing a point in a streanm
channel per unit of time, normally measured in cubic feet per seccond (cfs).

drainage area - the land area drained by a stream above a specified location
on the stream. Measured in a horizontal plane, it is so enclosed by
higher land (a divide) that direct surface runoff from precipitation nor-
mally drains by gravity into the stream above that point.
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drawdown ~ a process of lowering the water level of an dmpoundient.

Driftless Area -~ the portion of southuestern Wiscongin, southeastern Minnesota,
northeastern Iowa and novrthwvestern 1llinoie which was virtvally un-—
touched by the last advance of the Pledistocenc glaciers (i.ce., Wisconsin
Clacier). It is thought by wmany that it wos never glaciated.

flood - a temporary rise in streamflow and water level (stapgd that results
in significant adverse effects in the vicinity under study.

flood peak -~ the highest value of water level or streamflow attained by a
flood.

floodplain ~ the relatively flat Jowland adjoining a watercourse or other
body of water subject to overflow tlerelron.

FTU -~ Formazine Turbidity Units - arbitrarily defined units used as standard
for measuring water turbidity, currently rccomnended by APHA, et al., 1971.

gaging station - a site on a stream, canal, lake or reservoir where systematic
observations of water-surface elevation or streamflow (discharge) are ob-
tained.

humus ~ the surface layer of soil combining partially decomposed organic
matter and mineral particles.

JTU ~ Jackson Turbidity Unit ~ arbitrarily defined units used as a standard
for measuring water turbidity.

lake and pond ~ open areas with little or no current. They are formed be-
hind dams, or on mature floodplains as a result of first scour, then
abandonment, by the lowered river.

littoral - the shore zone of a body of water.

macroinvertebrates - collectively, all invertebrate organisms visiblce with
the unaided eye.

main channel - the portion of the river used for navigation by large comrer-
cial craft. A minimum depth of 9 fecet and a minimum width of 200 - 400
feet were establiched by the lock and daw system and ave maintainced by
periodic dredging. ‘

main channel border - the water zone betwcen the main channel boundary and
the main river bank, islands, or now submerged channel boundaries. Wing

dams are located 'in this zone,

mesic - a type of vegetation which develops under moderate moisture conditions.

moraine - an accumulation of carth and stoncs carried and finally deposited
by a glacier.
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MPN/1 ~ most prebable number per liter ~ an estimate of bacterial abundance
(Sce Methods, Appoendix AL).

- MRRC - Mississippli River Research Consortiunm

MRRPC - Mississippi River Repional Planning Commission

b mussels - clams, bivalves of the Fhylum Mollusca.

outwash - glacial till reworked and sorvted inte cand and gravel, etc., by
meltwater.

: pedalfer soils - well-lcached soils; soils that lack a wmore or less hardenced
layer of accunmulated carbonates.

s padocal soils = soils that develop under approximitely equal precipitation
and evaporation conditiens; scils that contain a definite more or less
hardencd layer of accomulated carbonates.

physiography - a branch of science that deals with the physical features of
the carth.

phytoplankton - collectively, all those plants sugpended in and on the sur-—
face of the water, usually microscopic.

plezometric surface - surface to which water of a given water-bearing rock
unit will rise under its own pressure balance; an artesian water table.

plankton - free-floating plants and aniwmals drifting in the water, usually
microscopic.

podzolic - light-ceolored acid soil developing under coniferous forests, in
: cool, bumid regions; result of leaching and remeoval of soluble minerals
from the top layer inte the deep layers.

_ riprap - rock fortifications on banks or shores which protect them from cro-
r. sion by dissipating the enecrgy of waves and wales.

Uver Hile - miles above Lhe entronce of thn Ohio River ot Cuiro, 1llinois
neasured on the civer,

river stage - the elevation of a particular river surface.

roller gates - movablce gates of dam; horizontul cylinders on inclined tracks
which can be adjusted to alfect water flow and its level,

rookery - the nests and breeding place of a colony of birds; the colony of
' birds.

l runoff in inches (in.) - the depth to which the drainapge arca would be covered

if all the runoff for a given time perviod were uniformly distributed on it.
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savanna - grassland with trces spaced so far apart that their crowns arce sepa-
rate and the grass receives direct sunlight.

side chamnel - depertures from the main chauncl or main channel border. At
normal river stage, a current occurs in these channcls,
slough - body of water through which

there is no current at normal river stage.
Muck bottoms and an abundance of

submergent and ewergent vegeltation are
characteristic. The slough category lics somewbere between the side chan-
nel and lake and pond categories. :

spoil - waste material removed in making an excavation.

streamflow, discharge - the volume of water passing a point, per unit time,
measured in cfs or in cubic meters per sccond.

tailwaters - water creas immediately below the dams. They are aff-~ted by
the movement of water through the gates and locks, and they change in
size in response to changing watcr levels.

tainter gate - novable gate of a dam which is a horizontal cylinder segment
mouniod en a steel framework attached to a horizental dovnstream rod so
it way be adjusted uvp and down to affcct water flow and its level.

. thermocline ~ a layer in an incompletely-mixed body of water where the ten-
perature during the summer drops rapidly (more than 1°C. per moeler) as
the thermometer is lowered.

till - unsorted rock, sand and gravel dcposited by the melting of glacier

ice.

UMRCLS ~ Upper Mississippi River Comprehensive Basin Study.

i

L% . . . . . . .

i UMRCC ~ Upper Mississippi River Conservation Committec.

. watershed - drainage basin or drainage arca.

‘ weathering ~ the geologic process of decomposing rocks by the action of the
forces of weather.

wing dams - low structures cxtendiug radially from shore into the river for
varying distunces to constrict Low water flows.  Thoey were constructed
! of rocks and brush matiresses to establish a decper main channel.

zooplanlitonic - pertaining to the animal life of plankton.







